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Art of Gunnery. 
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As it is without all queſtion or contradiction, that-there is nothing 
o& boly, more profitable or neceffary chan a peaceable Condition 3 
for Peace is the neareſt thing to. God 4 in regard where Peace is, there is 
"Love; Charity, Faith, and all the Vertues : Therefore, we ought to pray- 
TE that Þ Yving in obedience to God, our King aud Rule, 
we may proſper in this World, and live in-BliG-eternally. 
" But in regard that the great Princes of the World may. obſerve. and 
ſeek Prace, we ought to pray, That s God hath place them in Power, 
{o he may dize& rheni in all their Actions, to do nothing contrary. to his 
Glory, or the good of their Subjects. ' For what diviſtion amongſt the 
and Princes in Chriſtendom, hath done to the deſtruction of Re- 
ligion, effuſion of Blood, and ruining of their Eſtates, is much in Hi- 
ſtories made plain : 'And hath been done by, our unnatural. Divili- 
ons within theſe three Kiugdoms, is yet freſh in memory, to the great 
TI Onimas. And in apapd that fore Princes bn 
iſtendom are forced to keep Wat, for maintaining of the Chriſtian 
Faith againſt Turks, Saracens, and barbarous Tartars 3 As alſo that 
amongſt themſelves, ſome are either blown up with Pride, - or Envy, 
who would Reign alone, much amuſing the minds of Men what they. 
intend to do 3 that War is as like to be as ever : Therefore an well- 
Alhing Perſon ought to ſtudy for the advancement of his Kings Honour, 
and good of his Country. 
Now what may be the Actions done by great Ordnance in time of War, 
my be thought either needleſs or hurtful : Becauſe there is nothing 
- bra to be taught, but toraze down Fortications, and other Strengths 
to rulne : Or howan Army, by cutting off the Souldiers, may be ſhatter- 
ed and broken, and an intrenched Leaguer may be broken up and forced. 
Truly fach Men ought to be in eſteem, if we will have any 
reſpe& to theſe dangezous Times wherein we live, they ought to be en- 
couraged 3 becauſe no Potentate can be longer in Peace than his Neigh- 
bour h: p-erryaen Gare any Sommer i able 69 5efil he Re SEE 
Cannon well managed. | i 
- And among all Arnis in time of War the great Ordnance is firſt in 
uſe, "whether it be againſt, or in a beleaguered Place z and ally 
when they are rightly managed with diſcretion, they are both helpfull 
and ericouraging to their Party. TIS 
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to the Gunner. | 
have been well managed, while the oppoſite Party gave their Ordnance 
only the blame of their flight, becauſe they were not well managed. 


What a Gunner ought to be, to whom the Charge is com- 
mitted, and what he ought to know. 


As it is neceſſary in all Fortified Places, as well in time of Peace as 
of War, to have able practiſed Gunners, who areable to give anac- 
count with reaſon of the things belonging to their Charge 3 and that 
they be ſuch as fear God more than their Enemy, they ought to be 
honeſt, and not given to change, as afore is ſaid. 

The Gunner ought, beſides his true ſhooting, to be learned in A. 
rithmetick and Geometry, which will cauſe him give advice where a 
Strength may be moſtconveniently battered, and what Oxdnance is 
molt fitting to accompliſh the ſame. 

Alfo he ought to give Dire&tions to the Engineer, what form of Bat- 
teries is moſt convenient at ſuch and ſuch places : Likewiſe by his Art he 
give directions, that a Storm be made where his Party may have the 
leaſt harm, by his playing with Ordnance upon the places where danger 
is to be feared : Likewile if in a Beleaguered Place, the Gunner is to 
defend the ſame againſt oppoſition of the Enemy, and to order fo, as by 
the aſſiſtance of the Ordnance, and by what other means he can, to op» 
poſe and deſtroy the Enemy for defence of the Place. 

But before all things, and before the Army approach to the Place, to 

+ which the Prince, Genera), or other Officer who commands i chief, 
do intend to beleaguer or take; It is neceſfary that the 
Tienced Gunner be one to go before, and view the Place, with the 
Ground thereby z the which to do, is beſt at breaking of the 
day in the morning» to know if the Walls be ſtrong or weak, 
and how and by what means they may be brought down as 
Tkewiſe to find if that Fort or Gariſfon be fo fortified, as to annoy.the 
pund, or what part thereof is moſt ſecure for the Army to lay down 
er; and what Ground is beſt to annoy the Enemy moſt inthe Ga» * 
ifon, and alſo what place of the Walls thereof is beſt to Batter and 
KF Storm, and which way moſt ſecure to bring the Scaling Ladders to fet 
Sp; and to know if there be any Mount, Steeple, or Building 
J within that is Fortified, to over-look the Leagyuer ; for by tach/ means 
reat harm may occur, (or near the Leaguer) where the 9-4) 
overlook and relieye the Belieged, _- {0 cauſe the Leauguet to-riſe 3, © * 
4» : : Xe 


K 


4 # 4 
i m 4 * *« 
= - 


| > would be forced to run-and leave their Work, Tools, and Arms 
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except the Ordnance in the Leagure be capable preſently to diforder and 
deface the ſame, that after the Leaguer is intrenched, it may be defend. 
ed by Ordnance, &c. : Then he mnſt know if the Ground be diggable, 
and on what Side of the Leaguer the Proviant may be beft and moſt ſe- 
curely brought in, and what freſh Water is there-about for their relief 
within command of the Leaguer-place : So when it is known where, 
on what end of the place or Side the Great Ordnance muſt be placed, 
and lie from or in the Leagure,. then muſt the Batteries be drawn out 
and meaſured 3 and becaule it is hazardous to work ona Plain, to break 
Ground before an Enemy, but there muſt Blinds be raiſed, ſome muſt 
be where you are not to work, as well as where you intend to build your 
Batteries : But if you be on ſuch Ground where you mult begin your 
Approach at a diſtance, then you muſt know at what diſtance you may 
with conveniency break Ground to run your Trenches for Approach ; 
- andas it is certain the Point-Blank Diſtance of a Peece of Ordnance is 
220, 230, 240, 250 Geometrical Paces, which is alſo the diſtance of 
a Muſquet-ſhot > Therefore the knowing Gunner ought to give the 
Workmen order, if there be no other Engineer for the Effet; and in 
this regard the Gunner ought to be acquainted in Surveying, for this, 
as well as for his Batteries aud Ordnance placing : For if one would be- 
gittan Approach, then he muſt chuſe oue ſo many Souldiers uſed to 
Work, as may be-able to defend themſelves and refilt a Sally, if any be; 
Not negleQing to have Parties both of Horſe and Foot about the Ground 
to defend them 3 in regard they aze to carry, beſides their ordinary 
Arms, Shovels, Pickaxes, Gavelocks, Crows, and what is neceſſary 
for their Work. At the place commanded to break Ground, it is fit- 
ting to caſt up a Redoubt or two, from whence the Trenches are to be- 

in; and run the Approaches, that if any ſuddain Aſſault come, the 
orkmen may retire thereto and defend themſelves, and work till they 
have affiftance : for if the Workmen had no place of - preſent retreat, 


tathe Enemy. To this purpoſe it is to be obſerved, That the exper 
Gunner, or giver, who is employed in this Work, is to uſe all the 
Art, Skill, ar 


Experience they have, to run. their Lines in ſuch ſort, 
re-imthe Trenches and Approaches may not be diſco» 
ſcen by y, ſo that with: fafety and expedition th 


F approadt near the place, or part of the Fortreſs, which the Gener 
| Maſter of, 


For now in our Modern Fortifications, there are but two parts ina 


Town or Fortreſs, of which one mult be battered if they mind to takeF 
When 


tin; and theſe are cither a Bulwark or Curtain, 
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to the Gunner. | 

When the General or Commander of the Field, by advice of the 
Council of War, hath reſolved either to battera Bulwark or Curtain, 
the Gunner or-or Engineer being preſent at the breaking of Ground, is 
to ſhew and inform the Workmen how they are to run their Line, and, 
as the occaſion preſents, of divers lengths 3 for they muſt be turned at 
every juſt occaſion, which is moſt neceſſary, When the Line is laid out 
and marked, the Workmen mutt be divided and placed in order, that 
one may not hinder another : Then to give to every Workman the 
length of 4, 5,or 6 foot, and then begin they to haſten into the Ground, 
for to avoid the danger which they are expoſed to, while they ſtand 
upon the Earth ; Therefore the Earth which they dig, they caſt up be- 
fore them, and as faſt as can be make a Hole like a Grave ;, ſo when they 
have digged three foot in the Ground, and three foot broad, then ſure 
they are covered, ſince from their Baſis to the top of the Caſt-up-Work 
there arelix foot : When they are under Covert, then they enlarge and 
deepen the Approaches as they are ordered : Obſerve, they need not be 
fo deep at the begiring as near-to the Fortreſs 3 ſometimes the Trenches 
muſt be made ſo broad, as that the Cannons and Wagons of Proviſion 
muſt be drawn to the Batteries or Galleries. Theſe Works are ordina- 
rily began in the Night > ſo when the Night is gone, there are freſh 
Men ſent to relieve the firſt, and enlarge the Nights Work, and amend 
whatthey could not ſee wrong. After this Nights Work, or the ſame, 
there are Corps of Guard made to contain Souldiers for a Main Guard, 
which Work ought to be with a Line of Communication with the 
Trenches, though they be at a diſtance, viz. four or five paces diſtance. 
When one Line is finiſhed as above-ſaid, and that it muſt be run no fur- 
ther that way, the Gunner or Engineer turns it another Way, bearj 
it from the Town or Fort, and placing the Workmen as 'aforeſai 
and ſo continuing by Turnings and Windings, till he hath got ſome- 
thing near the Place or Fort belieged, and m_—_ ood the Line conti- 
nually with Corps of Guards 2. Batteries, until they be at the brim 
or fide of the Moat or Ditch of the Fort : Then is the Gunner or Engi+ 
- neer ſoto order his buſineſs, pa 4 a Sape or Gallery, or Mineun- 
der the Ground, dire&ting his Courle by his Compas 3 -as. if ! 


ment of Rocks 1 $4 to ſtop his Courſe intended, he may mak 


Lines and Angles about the ſame, as may bring him to his dire& Line 
” apain 3 no reſemblance to it, but a Mariners Traverſe by croſs Winds at 


Sea. 
But for the effecting of a Mine, there muſt be proviſion made of 
divers things neceffary thereunto, as Shovels, Spades, Pickaxes, and 
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all kind of Mafon-Took, with all things requiſite to pierce a Wall, 


= wherewith the Rampier is made : Then one prepares Props to ſupport 


and bear.up the Mine from falling or ſinking, being thick and long as is 
requiſite 3 likewiſe you muſt have ſtore of Fir-Planks to line the Mine 
within that it may not fall down, for it muſt all be lined if the Ground 
be fruſh or brittle. 

Before you begin to make a Mine, it will be requiſite you know the 


Ground. of the place, whether it be vaulted or not, or on what the 


Foundation thereof is laid : The Miners being to break into a Wall, 
are to carry their Mine as cloſe and ſecret as may be, that the Beſieged 
may not hear any noiſe, or get any notice where the Mine is made, and 
how it runs for if they do, queſtionleſs they will make a Contra-Mine 
or Traverſe above Ground, to diſcover and ſpoil your Mine begun 3 fo 
that failing, you cannot force the Belieged that way, except you begin 
a new Mine in another place : Such as was at the Caſtle of Edinburgh, 
The Maſter-Gunner or Engineer that conducts a Mine, ought to be 
a Man of good Experience, leſt he miſcarry in his Traverſe; for which 
cauſe he ought to be well acquainted with the Mariners Compaſs, and 
alſo with the Variation thereof ; for if there a Mineral of Iron Ore in 
that Ground, it is like the Compaſs will vary, and ſo miſcarry the Mine : 
He ought alſo; for his Lines of Traverſe, to be acquainted-with the Line 
of Chords, or Plain-Scale z otherways with the uſe of the ProtraQtor, 
for direQting his Courſe and Traverſe in the Mine, that he miſtake not 
himſelf either in his Courſe or Diſtance, Altitade or Profunditude, ac- 
cording to the Ground he works in, and the Foundation of the Ram- 
part» When the Mine is brought to the entry of the place where the 
Chamber mult be : Sometimes order may be given to blow the Rubbiſh 
into the Fort beſieged, or it may be out intothe Moat orDitch;, either 
which may be done by making the {ide thinner, which they would break 
to, than the other : And our Experience is ſufficient proof of this, ei- 
ther in Cannon or Muſquet 3 for if you load a Piece of Ordnance, that 
there be a greater weight put after the Powder than in reaſon, give fire 


= 20 the touch-hole, and you will find that Piece fly out either at Side or 


Breech. 

The proportion of Chambers are as various as the Wall or Rampart 
which they are to deface, therefore can have no dimenſion, but they 
muſt be-made fo large as to contain Powder ſufficient. Some would 
preſcribe Rules for a Banel of Powder to blow up a Red of Earth 3 but 


the Earth being of various ponderolity, and {ome fo much ſtronger # 


bound than others, that T ſuppoſe they muſt vic rather nyoxe than leſs 
Pouder 3 


— 


tothe Gunner. . 
Pouder 3 yet the Chamber would not be made larger than to contain 
the quantity of Pouderordained to operi that Breach. 6 

When an Encmy hath belieged a Place, Citade], Fort, Caſtle, or 
other Fortification, and hath approached to Battteries 3 certainly it be- 
hoves the Belieged to look about them, and to do their utmoſt endea- 
vour to hinder the Enemy. The Defence againſt theſe Appaachet is, 
to ſtrive to make ſome Contre-Approaches 3 which may be done by 
ſtoutly fallying out, but withall to ſally out with diſcretion, for fear: 
of loſing Men, which is to be expeted 3 by which fallying, the leaſt 
offence you do the Enemy, is to hinder the progreſsof their Approaches 3 
for if they be beat back, and conſtrained to fly into their Works, 'for fo 
long as the Alarm endureth, they cannot advance their Work, nor be- 
gin again to work till the Belieged be retreated. 

Likewiſe this manner of Defence may be made by Cannon, which 
may play from all places upon the workers of the Approaches, to do 
them what harm imaginable, which may put the 
Workmen in Fear, by ſeeing their Fellows miſerably * By fring fox Cav- 
ſlain by the X Cannon,which may be a means to make _— = 
them leave working till there be Batteries made a- 7 afle, it fell rake 
gainſt the Beſieged; | : 

The Contre-Approaches, by which you refiſt an Enemy, that: they 
may not become Maſters of your Outworks, or Contre-ſcarf, with their 
Approaches 3 Theſe Contre-Approaches, to hinder the Enemy in their 
approach, are made by caſting up ſome + Traverſes, 
as I dil at the Caſtle of Edinburgh againſt the Ap- Þ3By the Traverſe t 
proaches of that Rebellious Army, running them ſo, £#4## #0 the Hote, 
2s to find the Enemies Mines 3. The Lines of this Traverſe muſt be caft 
up toward the Enemy, but left open to the Belieged, or Gariſon, be- 
cauſe by thera they muſt be defended : This Traverſe muſt be ſo made, 
that it give no advantage to the Enemy if _ take them in 3 and be 
ſure they may be flanked both with Cannonand Muſquet from the Fort. 
or Garifon. 

So that as there is an Offenſive War, there is alſo a Defenſive War,. 
as doth appear by Mines 3 for the Belieged having diſcovered them, and 
got into them, may lawtully kill the Miners : Now when the Belieged 
have found the Mine out, it is to be known how they may make the 
way clear before them, and either kill the Miners, or make them fly, 
without having the leaſt harm. 

After the cauling a Hule to fall in their Mine, near to my Traverſe, F- 
prepared a Pouder-Barre}, with old Rope-yarn, Mens Dung dry about. 

: . the: 


; : n Þ froductidn, GC. 
the Walls, Powder meal'd, Brimſtone, and Verdigreaſe, with Cam- 
phire 3 all which being mixed together, I cauſed to be put in the Mine, 
which made Overton (then Governor of Edinburgh Y and all flie : So 
weentred peaceably, and brought thereout their Working-Tools with- 
out any harm. 


— 


For the Gunner's further knowledg, that is yet in his Minority, this 
Work is begun with Decimal! Arithmetick,, which is very uſeful in the 
Art of Gunnery, the working and extraCting of the Square and Cube 
Roots 3 as alſo {one Definitions and Problems of Geometry : by which 
the Gunner may the better make uſe of his Compaſſes, for which he 
will have ſeveral needful uſes; for the whole Matter, I know little in 
this Book that may be wanting in a Guuner, that-may be called a ſufh- 
cient Gunner. In fine, know. that I ſhall be glad that every Gunner 
may profit by it, and I wiſhthat ſome may amend it. However, know, 
that 1 intend this for your Profit and the Publick Good ; for if I had 
not {cen need, I would never have taken the Pains, nor been at the 
Charges ; but (underſtand me right) no Pains can exceed the Duty we 
owe to our King and Native Country. So wiſhing every good Sub- 
je& to employ the Talent he hath received of God, to the Honour of 
his King, and Good of his fellow-Subjet: Committing the Book to 
thee, and thee to God Almighty, 


T remain thine, to 
[- | ſerve thee, + 


THOMAS BINNING, 


Decimal 


Decimal Arichmetick. 


C 6K & 


Definitions. 


Fraction or broken Number, is a Number leſs than an Unite, 
vr One ; and according to the common way of Fractions, 
A is expreſſed by two Numbers fet one over the other with a 
imall line, thus, *; 3 the upper Number is called the Nume- 
rator, and the lower the Denominator. 
The Denominator theweth into how many parts the Unite or Whole 
of any thing 1s to be divided. | 
The Numerator ſheweth how many of theſe parts are ſignified by the 
Fraction. 
A, Decimal Number is wy _ is expreſſed by an"Unite, "with"a 
Cipher, or Ciphers, as 10 : :" 1000; 10900; ICO000: &fc. 
A Decimal Fraction is that whoG Denominatoris a Decimal Number, 


as 73: 595: Hans Tebto: T3223: Oo. 
tegers, have always a Comma, ora (mal Line before = 
to ma inguiſty them from Integers, which, is thexetare called a Separating 
Line, 4 35, L348, 4| 2, 490| 086, &c, 

ategers the Value or Denomination of Places do increaſe by 
Tax fro the Unite place towards the left hand : Soin Necimals the 
Value or Denomination places do decreae by Tens, from the Unite 
Place towards the right hand : As in the Table following, . 


_ The Tabke.. | 
INFERIENHTNH: 
TEISOTEFLLIPESOSIOE 

DESETHASST * SHOTS FRED © 

> % S © IHR KLE AYES. 
DU WH AED ESR 

= KH ——_——_— I it 
<4 E IV I TT 
I 


' Decimal” Arithmetick. 
In Decimal Fraftions,*the Numerators areonly ſet down, with- 
out the Denominatorsz but the Denominators are eaſily known, for 


they are the ſame with the Denomination of the laſt Figure of the Nu- 
merator. As in«the Examples following, 


Examples. 


—___ C Six. Numerator. 
[6 is £ The common way -£. 
Tenths. Denominator. 


Forty two. - Numerator. 
14215 


I _—_——_ C The common way ++: 
Hundredths. Denominator. 


common 
Thouſandths, Denominator. way £4 


: S Three Hundred fixty four. Numerator: C The 
364 is 


— —_—— 


CHAP. IL 
Additggn and Subdaftion in Decimals. 


' A Ddition and Subduction in Decimals, whether in pure Decimals, 

'A or in Integers mixt with Decimals, differ net from Addition and 
Subdudtion- in Integers, only care muſt be had to place the ſeparating 
Lines of the Numbers under one another ; as alſo the places of like de- 
nomination under one another 3 andthe ſeparating Lines of the Sumor 
Difference, muſt be placed under the ſeparating Lines df the Numbers 
added, or ſubducted, See the Examples. 


Examples in Addition. 
L347 | 8972 34E[ 98 
[268 [ 643 741.2 
L149 KL: 6] 934 
— - 17g 18 
L764 — L097 
31302 


423| 984 - In 


ESR SFxv 


| Decimal Ar Het 
In Addition and SubduQion, let the place of the By 
many. places as they were, 'atid no more. 


* # 
. 
: 


Ex * af! AY 
Addition. | Subdution. . 
35072 78125 
78| 05 XGA 35175 
113077 $6, 42] 50 
Examples in ſubduttion. oY 
L724 [89 | 1.5427 64[279 
—L452 _ = 43] 384 
[242 ” x7 { eee 15.395 
46[.2 59.872 74L0 34| 2 
2746 49 _— kd. 
36 454 921.972 $102 _ 331.558 
SA: Ya 


Multiplication in Decimals. 


He Numbers to be multiplied together, are called FaQors ; and 
T the Number found out by Multiplication, is called Produd, 

B Multiplication, whether in pure Decimals, or in Integers mixt with 
Decimals, is the ſame in Operation with- Multiplication in Integers : 

The laſt Numbers of the Factors mult be ſet one under the other, as if 
they were Integers, not regarding the placing of the ſeparating Lines 
under one another, as in Addition and Subduction : And from the Pro- 

duct mult be cut off with a ſeparating Line ſo many of the laſt Figures, 

38 there are places of Decimals in both the Factors, 


Examples. 
1642 41.27 L489 5o{ 4 
154 3L4 62 2] 4 
2568 1708 978 2016 
210 1281 2934. 1008 


_ 0 _ 120496 


- 
uM 
"% = 
7 


P o p —_— , : 
VOL "Ws F Fw : . 4 | 2 ena I , 
q C o | = = _ "® = 
| : - 
C # 
”& mal ic. 


. Lis happens Wl the Mokiplicationis endedy that there be fewer Fi- 
gures in the Proe 8, than thery ah; BOAR. Decimals in. both Fac- 
tors (which may often occur when the Product is a FraCtion) in ſuch 
cale, as many places.as are wanting, {6 many Ciphers muſt be prefixed 
tothe ProguQ on the left hand thereof, and then i feparating Line muſt 
be pretixt to ſign. the Produdt {o increaſed-for a Necimal. 


| Examples. 
L0375., 51.525 — 63 
—_—_ ohnt [290045 
1875 33150 63265 
: 750 . I 105JO S062 
(9009375 ©; _ 0143650 | 00569385 


' Ty Multiplication with Fractions, cut off fo many places as: there ar 
Figures of the Fractions, in the Multiplicand and Multiplier. 


Examples. 

320L 5 732þ05 
7. 26] 37 4 
£2933) *© $12435 C, 

9615 . 219615 
12820 439230 he 

—_ | 146410 wy 
#' , & - J_- mo _—_ | 
* | 19304] 1585 bh 
- © Þ MAL 

. ; Diviſion in Decimals. 

þ 


lvifion, whether in pure Decimals, or Integers mixt with Dec 
D mals, is the ſame in Operation with Diviſrion in Integers. 
cate mult be had to givea true denomination to the firſt Figure of tl 
ma - Quotient; (according ta this Rule.) | 
A ; Co3 The Rate: | 
| The fiſt Figure of the Quotient is always of the ſame denominaty|. 
With that place of the Dividend, which ſtands, or is (uppoſed to ftanpr.. 
y #fthe Unite of the Divitor. | T 


Torn Arithmetic; y- 

It will ha hos obpiors ometimes;..thatthe Unite place of the. Diviſor will 

ſand beyond all the fi t Figures of the/Dividertdy $ pros. the 

right hand, or towards the left. . In this caſe you muſt put $-tO 

I 2 left of the Dixidend, -pntil you come ove the Unite place of 
or, 


” p Mr : 


-If 3[47 is to! | be divided: by ctooog62, oy enaſt ſtand thus 3 
C[ 000492) 000 


4-3 
And the Denomination of the firſd 'Bgare of _ will be 'thou- 


lands of In ategers. 


- 


pu E xomple, © oP gd 


If 34 is to be divided by x64 79, 1 mult. fand thusz 
642] 79) 34{ doo 5 


And the denomination of the tirlt Figure of the Quaticut U be hun- 


dreds of Decimals. t | 

Note, Thas what Ciphers are 2dded to the r thand of the Divi- 
tend, immediately nexxe the Iategers, muſt hve ug Line (or a 
Comma) before thefn.| 

In Diviſion, the Fractions being equal, the Works as whole Num- 
bers are. + 

If unequal; ad ſo many Ciphers to the Dividend, 'as the Fraction 
of the Di rn th the Fraction of. the Dieead | in places, that. 


you may had TaRion in the Cothng.: 143 
| Examples. an 
261] 37 N732[95/271.78 3165 73125 _ 
lk 4. "Let c 
bi. 1 19495 "_ - : 
19459 "2 F900:79"1 1.24:) 23:1 
20060 | __ ' On 1D > 
18459 q þ 35 ab — 
16019 "2-4 2350 
> _ kk... \V2190 


Pk - REO] 
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Decimal Arithmetic 
'/ Other Ex 
pl7Noaes (18198 erg nee 


527 & 4 #- ah 1b: »4; to. .+ 
"loſe" | Es) & th Fran is two Fi- 
the Diviſor * 
45000 < | Preto I add two Ciphers 
42200 to the Dividend. 
ASTD X - As inthis third Example, 


If in Diviſion I be to divide ys a great many Figures, I may make 4 
Table for them. 

Which is done, firſt doubling of of it, then adding i it until nine times, 
;fI will ten, which proves it, 


521.678 Y627941900 ( Il 921-03 46 


64 E I. 
484820 - | FE ©5356 
474102 pn: $9034] 
7o710o | 10712 
6 51263390 
| —_— - | 6]316068 
158034 - i ith 21368746 
_ 42142 
210712 9.474102 
329480 rene 
1516068 
. 13412- 


Becauſe the Fraction is three F' igures in the Diviſfor,” therefore 1 add 
three Ciphers to the Dividend. As in this laſt Example. 


_ CHAP. V. 
Of the Square Rogt. 


Square Number is that which is made and produced of two equal 
A Numbe1s multiplied together, or elſe of one Number multiplied 
'by itſelf 3 25 16 is a Square Number, becauſe it is produced of 4 by 4, 
(which 


WS Bn © 


Decimai/Arithmericyzs — 5. 
| (which are Numbers equal, or one Number multiplied by it (elf) 
likewiſe 25, 36, 49, are three Square Numbers, for they are 
Products of the Multiplication of two- equal Numbers, -or of 
one Number multiplied by it ſelf, as 5 by 5, 6 by 6, and7 by 
7. For the Products may be; under by their Unites in a 
Plane, of fuch kind is ſhall repreſent the rm and hgure of a 
Geometrical Plane, as you ſee here under, © ... | 


The Snperfice. The Superfice, 

0000) 00000 

0000 4, theSideof 0 0.0.0 Of - theſideof 
00900 the Square, 00000 the Square. 
0000 oOdJ0o00 : 

FT, 00000 


It is evident by the generation of Squares, that you may 
make a Square of all Numbers given, and Ge you map EX- 
trat the Root of all Squares ſed; and that iſe all 
Numbers. propoſed may be the fide of ſome Square or ano- 
ther. 

There isa Double Root and a-Double Square, viz. Sumple 
and Compound 3 The Simple Root is that which hath but one 
Number, as are 1, 2, 3, 4, 5, 6, 7, $, andy ; the Squares 


* of which are called Simple Squares. The compound Root, 


is that which hath more than one Number, as are 10, 11, 12, 
20, 30, &c. the Squares of ſuch arecalled Compound Squares. 
And before you will extra& the Compound Root, you- muſt 
know by heart the nine Simple Roots with their Squares, by 
means of the following Table. | 


- = - 


A Table of the Simple Roots with their Squares? 


Root. 1.3.3:4-93 6:7 - Sod 
Single 3 


Squares. 1 . 4 . 9. 16, 25.36.,49.64. 81 


To He all Roots ox Sides of Compound Squares, 'You 
mult wellanderſtand and imprint im your memories the fol- 
lowing Chapter. 


C HAPS. 


Extrattion of the Square Root in Decimals. 


N extracting the Root or Side of a Compound Square, you 
I mult firſt raark the Square Number. given, with Points ot 
Pricks from the. rig hand tq the.left, beginping with the firſt 
Figure towards.the _right.hand, marking over that Figure one 
Prick or Poing hep et another over the third Figire, aud 
another over the-ffth ;” and ſo proceeding continually from the 
right hand to the left, marking till with- a Prick over every 
thud Figure, leaving the other Figures unmarked, until you 
come to the laſt Eqyare towards the. left hand. 


Firſt tind the.Simple Root of the Figure 'or 
7-H Figures Paromann Innes ot __ hand 3 
624/68 multiply that Root in it ſelf, ſubtract it out 
ans 24('S : _ of the Figures towards the left hand : Then 
| draw down the nexttiwoFigures tothat Re- 
a: « mainder,. and fay 2-times Þ the Quotient is. 
bY - 10: ſet 10 under 72, and fee how often it 
may be-found in 7 2, ſay 6 times ;_ then ſet - 


636 6 under 6,-and ſet 6 allo.in the Quptient 3 
then multiply 106-Þy 6, cometh 636, ſub- 

9024 trad it from 726; there remaineth go > Then 
AAS draw down the next two Figuzesto that Re- 
9024 mainder, and fay, 2 times 56 in the Quoti-- 


entis 112 5 ſet 112 under 902, and ſee how 

often it may be found in $902, fay $ times ; 
* thenſet$ under 4, ang ſet 8 alſo ig the Quo- 
tient, . then multiply 1128 we $9024, ſubtract it 
frqm 9924, there zemainegh nothwe, 3 {o that. 568 the Quo= 
tiens is the juſt Root ofthe Square Number 322624, 


' Anather, 


ww. 4 


Decimal Arithmetie#; - 5» 
Another Example. 


75939(2751553 | 
AT 


339 
#7 


329 


3930 
HAS 
2725 


30500 
SSO8 
_ 27525 


297500 
KKAGK 


275525 . 
2197500 

XKKAHXOX 
_ 1653309 


544191, &e, 


ts 4 
: M 
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CHAP. :/VIL 
Of the Cube Root. 


Cube is a Solid Body, comprehended of fix equal, Square 
Superfices, and is like unto the Dye of a Table-Board. 


Defos- 


Root. 


* Definition of Every Number multiplied in it ſelf maketh a Square Num- 
the Cube © ber, of which the Root or Side, is the Number multiplied 


and every Square multiplied by its Root, maketh a Cube Num- 
ber, (by the 2oth Definition of the 7th* Book of Exclide : ) 
As 4 times 4 makes 16, (a Square Number, of which the 
Root is 4) the which 16 being multiplied by the Root 4, the 
Product giveth 64, a Cube Number, of which the Root is 4. 

Likewiſe 5 times 5 maketh 25, apSquare Number, which 
being —— =} by its Root 5,..the. Product giveth 125,-a 
Cube Number, of which the Rgot.is 5, {o of others. 
And before you can extra& the Compound Cube Roots, you 
muſt firſt know the 'nine Simple "Cube Roots, with their 
Squares and Cubes. As appeareth-in the following Table, 
which is dividsd in three Lines—whereof the firſt (which is 
the ſt) containeth the"mihe Simple Roots z and the 
Gro Une + (which is the middle; Line) containeth the nine 
_— and the thixd Line, whigh is the loweſt, contain-. 
eth the Cube Numbers. — 


—_—— — 


A Table of the Simple Roots, with their Squares and Cubes, 


MN 
E Squares.1 . 4.9. I6. 25 . 36 . 49 - 64. 81 


) ao $$. NT, 5.7. T2, 
? C Cubes. 1. 8.27. 64.125 . 216 . 343 . 512.729 


o3s ” 
A _— 7 
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CHAP. VIII. 
- - , Extrattton of the Cube Root in Decimals. 


O prepare a Cube Number for Extraction, put a Point 
over the firſt place thereof towards the right hand, (to- 
Unites )- then paſſing over the tecond and 

third places, put another Point over the fourth 3 and paſſing 
"over the fifth and fixth, put another over the ſeventh, ayd in 
D150 - that 


wit, the place of 


mY Lan, 
+8140 1 
% 


2 --v r'& 4 ff ws ah + eos wee (i —_——c = = c.CDc— cc T4 


Decimal Arithmetick. - 
that order, (to wit, two places being intermitted 
every two adjacent Points) place as many Points as the N 


ber will permit : So 157464 being given, you are to place the 
Points —_— folleweth and ſo many Points as Rn that 
manner placed, - of ſo many Figures the Root demanded will 


conlſt. 

Haviog 'thus prepared your Number, , . 
you may tee it diſtributed by the Points 157464 (54 
into ſeveral Cubes; So in the fame Ex- x 25 ++ + 


ſecond. 
Firſt, Find the Simple Cube Root by 75 
the preceeding Table of 157, whichis5 3 __ 15 
ſubſcribe the Cube of that Root under 155 Diviſor. 
the firſt Cube of the Number given; fo MW 
125 being the Cube of 5 the Root, 1 99 
write it -under 157 the firſt Cube of the p 
Number given, and ſubtra& this Cube + 
fromthe firſt Cube of the Number 32404 
pounded, placing the Remainder orderly + + ++ » 
underneath the Line: So 125 the Cube 
of 5,veing ſubtracted from 157, the Remainder is 32 : to the 
faid Remainder, bring down the next Cube of the Number pro- 
pounded, (to wit, the Figures or Ciphers which ſtand in the 
three next places) placing the faid Cube next after, to wit, 
- on the right hand of the remainder 3 fo the next Cube 464 
being placed after the Remainder 32, there will be found the 
Number 32464, which may be called the Refolvend. Having 
drawn a Line under the Reſolvend, ſquare the Root an the 
Quotient, that is, mulitiply it by it ſelf, and ſubſcribe the Tris 
ple of the faid Square or Product, under the Reſolvend, im ſuch 
manner, that the tirſt place (to wit, the place of Unites) of 
the (aid triple Square, may ſtand directly under the third place 
(or Place of hundreds) in the Refolvend : So the Square of 
theRoot 5 is 25, the Triple whereof is 75, which I ſubſcribe 
under the Reſolvend in ſuch manner, that the Figure 5, which 
4s in the firſt place, (to wit, the place of Unites) in the Tri- 
ple Product 75, may ftand under 4, which is Rated in the 
third place of the Reſolvend. Triple the Root or Number in 
the Quoticat, and ſub{cribe this Triple Number in ſuch man- 
D ner 


ample 1 57 is the tirſt Cube, and 4654 the "720564 Reſolved. 


- 


{4 


a3 _" ; F " ; 
= _ 
© = 


Tf therwof/ 7h wht) the hare of Unites) 
of 


nd diredly wider the freond' place! (ro. wit, the place 
) in the Reſolvand: Boxte tipke! of the Roog $'1s 15, 
which ſubferibe in! ſudy-tndrin&; = that -rhe' 54 avhich 
is the firſt place (to Wit,*the:hlace-of Unites) -if the; fad 
triple Number, doth fiand directly under 6, which is:feated 
in the ſecond place 6f the Reſolvent: The Triple Squire of 
the Root; and thexriple'oF thi! Root being iphaced one under 
the other as* i directedy travwy n Line u cath, ant! cadd 
them together Inſuch" order as they arcſeated; and' et the'Sum 
be eſtcerned 2s a-Diviſor : So the Triple Square 75, and the 
triple Number 15 beitg added ropether,/ as they are rartked in 
the Work, the Sum will :be'7 65 for: a Divifor': Let: tHe 
whole 'Ridolved, exeepr- the AR ophade thereof) towards the 
right hand, (to Wit," the'tplage of 'Ubiſtes') be -cliceried 2s a 
Dividend 3 then demanding” how often the firſt Figute »(to 
wards the left-hand) ofthe -Diveſor is contained in the corre- 
ſpondent part -of -the 'Dividend,/-und obſerving in that 'behalf 
the Rules taught ih Diviſion, write the "Aiifwerin the 
Quotient :- $6 1ask how'often'y": (the Hcſt Figure-of | the 'Di- 
vitor towards the left hand')- is contained: m. 32, ( the:corre» 
ſpondent part 6fthe-Dividetd . placed above) the Anfwer will 
be iy, Whetefore I write - 4 in the Quotient : Having -drawn 
ancther Eine iinder the Work, multiply the triple Square. be- 
fore fabſetibed by theFipure laſt placed in the Quotient, -and. 
twbicribe-this Produd urider the faid triple Square, ( tc wit, 
Units ander Uiires, cTens' under tens, &c,) So 75. being 
Hltiplicd by4, the Ptodu/t is 300, which I ſubſcribe under 
75 (the Triple Square.) Multiply the Figure laſtplaced in the 
Quotient, firit by it ſelf, 'and then the Product by the triple 
Number before ſabſcribed ; this done, ſubſcribe the laſt Pro- 
duQ under the faid triple Number, ( to wit, Unites under: 
Wiites, Tens under Tens, &c.) So 4 being {quared or mult 
plied by it ſelf, the- Product is 16, which being multiplied by 
the triple Number 15; the Product is 240, this therefore I ſub- 
ſcribe under the aforeſaid triple Number 15, Subſcribe the 
Cube of the Figure.laſt placed in the Quotient, under the Re- 
ſolvend;in ſach manner that the firſt place of this Cube, (to wit, 
the place of Unites) may ſtand under the place of Unites in the 
Relolvend : So 64 being the Cube of 4, I write it under m» we 
| Iver 
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Decimal ArithmeKk, | | 

ſolvend 32464, in ſuch manner, that the F 4, which is 
inthe place of Unites in the Cube” 64, may under the 
Figure 4, which is oli the place bf Unites of the Refol- 
vend. Drawing yet another Line under the - Work, ; =o 


three laſk Numbess .togethed inthe 
ted, and ſubtract the Sum * them from the R ) opt 


ty mekea je IN 


ener 2d, Thus the whole Wark bing Elec 
het of 13546, (he Kander poppe) ON Da #9 


*$tes x. When:chs Sue1 ofthe, then Ja Nati beet 


menticned is gpeater chimthe Beſabrendl, the;. Work 
0us, and-then-you are toreform jt by qqws 2 Ng 


in the Quotient. 
' Note B. Fo icourp- * ; panicolay Gabes {di 
Refs rue isto-be (etapart, richer mas pr 
> gon. Diviſ t be upd, many 6 > 

52 ncw Or To 
owe 7 PN FTI ag. tn res 


loever): to! the! triple of tn 169 te Sq of hack Rept, ! 

> are png tm placed, according, as is above-menticaaPþ by rf) 

Note 3. The Work 'of the Table of Simple Cubes in Folio 9, 

for finding the firſt Figure of the Rode; _ 
is but once a in the Exteattion of the] ect .of, a 

the Jollowing Rules, is 


hou toever.z but the Work of all 
| for the finding of every-place in the Root except 


| Wu Tm of theſe three Notes will be ſeen, when we 
deſcribe how toextrat the — (eat Fo: 


bical. ; —— —_ 


- Bien! Arihmetck. 


| "C H AP. IX, | 
Another Example wrought by the Genitures. 


Ike a Nirnber germs "to be 16387064, of which the 


Cube Rodtisrequired':* Fink you muſt cut the iCube gi- 
ven into Ternaries from the right hand'to- the left,” (as was de- 
Ulared in Chap.'$, ) Then fd the Roo of te firſt Cube from 
the fefe Fand 16. "Wie {t RootiS.2, for 2 being 
multiplied cubically gieeth —% which 8 being dedu& 
from" x6; te/frlt Gabe: Ye Namber projidicteds there 
rertxainerh 8; then ſet Ne es God 123 with the 
thereof above it, ' and 'by the fame "the Geniture, and: then, 
find a ſecond Figure for the Root of the ſecond Cube, and 

x hall” have 57 which |yeſhall ſer down with. its Square-and 

| right =2aint-che [Genitgre. /torrards the right 
friultiply wich :oneby another, and add the Pro- 
er,” therecolmeath' 762.5, [which being Aubtrated 
NG ; theredoth refriain762.- In the fame manner find 
a Root "ſor the Numbers 'vetriaming;to be extracted, and it 
Da be veRubee of yonr thi Cube; And the Exarple wil 
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762064 


FED 7 OA there FRE Ae nothing, it is manifeſt that 
the Wir wax propounded 16387064 is a Cube Number, and 
the 


and 20th Definition of the ſeventh Book of Exchide. 


When we come to calculate the Table of Cubes, by* which 
you may make an Inch Rule for height, or Line of Diameters, 
the way hall be deſcribed how to extra the Cube Rootof 
Numbers not Cubical, or, as they are termed, Irrational Num- 


bers, from which no true Root can be obtained, yet many 
times the Error will not be ;-.-..: part of an Unite. 


CHAP. A. 
Principles of Geametry.. 


& hu are divers Reaſons which. make me to give theſe 
ſew Principles of Geometry, becauſe the whole Work 
of this Book, is either to be done by Arithmetick or Geome- 
try and beſides that a Gunner cannot obtain to know: the 
truth of a Diameter of a Ball, except he. can Geomerrically 
extract the Wind of the Bore of the, Piece, and thereby tind 
the Ball fitting ſuch a Piece: Arid in general will be moſt 
uſeful for any Gunner. Fe 


Definitions. - 


1. A Point or Prick,” is thatwhich is the leaſt of all Mate- 
rials, and it is the beginning of Things, as being void of 
Length, Breadth, and Depth, having neither Part nor Quan- 
tity (expreſſible in Numbers, ) and therefore it admits of no 
Diviſion, -but thatawhich is mental only. | This Nag or Pick 
is repreſented unto-ybu by the Letter A, "Thus a 

2. A Line is a Magnitude extending it felf in length, with- 
out breadth or thicknels, (whether itbe aſtreight Line or crook- 
ed) and (inreſpet of its kength) may be divided ifhto Parts, but 


will admit of no other — in lengrþronly: As is (et 
forth to you by the_Line B G; the extigrfiities whereof be- 
ing Points, as B and C<__ is 
B 


Wo 
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P2inciples of Geometry, 
the Root thereof is 254. by the 4th Propoſition: of the ſecond, = 


2 - 


"is 


of: - Painciples of Geometry. 


b11S$ ARight/or Straight Line, 13 the neareftDillance that can 

be betwixt, two Pbitits 3 Asn the former Line B Cc! © - 1... 
+ Circular or crooked Lines aze* longer, th they be 

Ry nds Gy Right Lines, as are the;Lines DE 


x —y 


5. Right-lined Parallels, are two RraightLines, ſo drawn, as 
they are <qui-diſtant in all places one frag the. other 3 fo that 
although they were infinitely extended, yer could they neyer 
meet 3 35 may be ſeen by the Lines H.1 and KI 


1+ ' U. \! - : - — Dodo! TIY 

<1 Re ——_—— [, | 
6. A Circular Parallel, is 'a Cittle drawn' either within'or 

without another Circle, upon one and the ſame Centre, as is 


Al 
be 
E 


at 


Or 
|=) 


feenby the two: Circles, viz. NO PQ and R'STV ; being 
both drawn npon'the' fame Ceritre 'W, therefore 'are pa- 
raltal one to another. On and 


7. A Superfices is the ſecond kind of Quantity, and to it 
are attributed two Dimenſions, Length and Breadth, but not 
Thickneſs, for a Superfices is the term or end of a Body, as a 
Line is the end and termof a Superfices As WXYZisa 
Quperhices. +} 


w\- ————= jR 
| 
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$. The Extreams of a Superfices are. Lines ; - As the Ends, 
Limits, or Bounds of a Line, are Points confining the Line : 
ſo are Lines and Limits, Bounds and Ends inclofinga Superfi- 
cies; As in the foregoing Figure you may ſee the Superticies 
incloſed with four Lines, wiz. YW, WX, XZ, andYZ, 
which are the Extreams or Limits thereof. 


9. A plain Superfices, is that which lyeth equally between 
his Lines, like as a Right Line is the ſhorteſt extention or 
draught from one. Point to another 3 ſo a plain Superhcies is 
the ſhorteſt extention or draught from one Line to another :; 
As in the preceding Figure WX Y Z. 


10, A Figure is that Magnitade comprehended by one 
Eine, or more Lines than one : Under one Line isa Circle; 
Under more Lines is a Triangle, Quadrangle, Pentagon, Hex- 
agon, and ſo forth. 


- Principles of Geometry, © iy 
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11. A Cirde is that Figure which is comprehended under 
one Line,. called the Circumference, as AB CD 3 in the mid- 
dle whereof there is a Point called the Centre, as E 3 from 
which, to the Circumference, all Lines being drawn, are equal 3 
As in the faid Circle the Lines E A, EB, E C, and E D are equal. 


—A_. 
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12. The Diameter of a.Circle, is a Right Line drawn through 
the Centre thereof, and ending at the Circumference on either 
fide, dividing the Circle into two equal parts : As the Line 
AEC in this Circle is the Diameter thereof, becauſe it paſſeth 
from the Point A to the Point C, and fo hikewife through the 
Centre E, and divideth the whole Cucle into two equal 


ts. 
” 3. The Semi-diameter,being the half thereof 3 as A E' and 
E C, the one Term whereot being the Centre, and the other the 
Circumterence : It followeth by the 11th Dehnition hereof, 
that all Lines drawn from the Centre to the Circumference are 
equal ; Therefore is BE and E D likewiſe Semi-diameters, 


14. A 
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T4. A Semi-circle is a Figure which is contained under the 
Diameter, and under that part of the Circumference which 
is cut off by the Diameter, as the Semi-circle A B C, is. con- 
tained under the Diameter A C, and alſo under the part of 
the Circumference AB C, which is cut off by the Diameter 
AC. 

* 15. A Quadrant is the fourth part of a Circle, or is .con- 
tained under two Semi-diameters, and the fourth part of the 
Circumference, as in the preceding Circle A E BorBE C. 

16. A Segment of a Circle, is a part of the Circle contain- 
ed under a Chord-Line, (not being the Diameter ) and a part 
of the Circumference, as FB G being the lefler Segment 3 
and the Remainder to the whole Circle being the greater. 

1 7. A right-lined Angle, is the Inclination, or bowing Bf 
one Line to another ; which being extended, doconcur or meet 
in a Point, as in the preceding Circle AE Bor AEH, Cc. 
the middle Letter fignifying always the Angle, as E. 

18, Of Right-lined Angles there be three kinds, viz. A 
Right*Angle, an Obtuſe or Blunt-Angle, and an Acute or 
Sharp-Angle. eg 

19. A Right-Angle is that, when one Line falling upon 
another maketh the Angles on both {ides equal, then either 
of thoſe Angles isa Right- Angle : and the Right Line which 
ſtandeth erected, is called a Perpendicular Line to that upon 
which it ſtandeth. As upon the Right-Line A C, ſuppoſe 
there do ſtand another Line BE, (as in the preceding Circle) 
in ſuch ſort, that it maketh the Angles on either fide thereof 
equal, namely the Angle AE B onthe one fide, equal to the 
Angle BE Con the other fide, then are each of thoſe Angles 
Right-Angles, and the Line B E, which ſtandeth ereQted on 
the Line A C, is a perpendicular to the ſaid Line A C. 

20. An Obtuſe-Angle is that which is greater than a Right- 
Angle, as the Angle HE B (in the preceeding Circle) is 
greater than the Angle .AEB, by the Angle AEH, and 
therefore is an Obtuſe-Angle. 

21. An Acuteor Sharp-Angle, is that which is leſs than a 
Right-Angle, as the Angle A EH is an Acute-Angle, becauſe 
it 1s leſs than the Right-Angle AED, by the other Acute- 


Angle D EH. 
. E Here 
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Obſ. 1. 


OBf. 2. 


Obf. 3. 
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Here you are to obſerve, That the. Circumference of every 
Circle doth differ from the Circle, as that which is contained 
doth differ from that which containeth. 

The Circumference of every Circle, is underſiood to be 
divided into 360 Parts, called Degrees; and every one of theſe 
into 60 other Parts, called Minutes 3 or into 100 Parts, called 
Centeſms: But the Reaſon of this Diviſion may be demanded, 
Wherefore into 360, and into no other Number, did the fiſt 
Artiſts divide every Circuraference ? I Anſwer, That only Mag- 
nitude being to be divided into certain parts, the ſame ought to 
be divided into the leaſt and beſt, for dividing as in equal parts : 
But ſoit was, that no Number urider 360 could be had, as be- 
ing diviſible into more equal parts 3 and likewiſe being a Num- 
ber not very troubleſome to the Memory. "Therefore not with- 
out Cauſe or Reaſon they made choice of that Number before 
any greater'or leſſer. 

From an Arch of the Circumference is taken the Meaſure 
or Quantity of all Angles; for the Quantity of an Angle, is 
an Arch or Ark of the Circumference, deſcribed from the An- 
gular Point, and contained betwixt the two Lines forming 
the Angle. As the Arches FG, DE, AC, deſcribed from 
the, Angular Point B: So that ſo wany Degrees as are con- 
tained in theſe Arches, ſuch is the quantity of the Angle A BC. 


I fay all theſe Arches being equal 3 not according to quantity 
of extenſion ; for certain it is that E.G will be kefler than _ 
t 


ty 


P2inciples of Gromefty. 
but I ay that they are equal according to the hamber of Parts, 
for there are more Parts in the ArchA C than inF G, al- 
though the ny of the one be greater than the quantity of 
the other 3 becauſe all Circles deſcribed from the fame Centre 
are equal, all being divided into 360 Degrees. 

From hence it follows that every Angle may be meaſured 
by an Arch of a Circle aQtually divided 3 whether it be Semi- 
circle, Quadrant, or Line of Chords, (the conftruftion ot 
which hereafter followeth 3 ) And firſt by a Setni-circle divided 
into 180 Degrees: Firſt, Lay the Centre of the fame upon the 
Angular Point, and the Diameter upon one of the Lines for. 
ming the Angle, the Degrees contained between theſe two 
Lines upon your Inſtrument is the meaſure of your Angle. 
As in this Example, The Centre of your Semr-circle placed 
upon the Angular Point A, and the Diameter upon A C, the 
Arch contained between A B and AC, ſuch is D E, which 
isthe meaſure of the Angle D A E 36 Degrees. 
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22, The meaſure of any Right-lined Angle, may be had 
by*a Line of Chords, which is deſcribed upon a Ruler; 
which Line is virtually the Arch ofa Circle 3 ProjeCtion 
wherof is as followeth. Let there be a Quadrant, or fourth 
part of a Circle, as BAC, divided into 90 Degrees 3 Furſt, 
Into three parts, each containing 3o Degrees, by taking the 
Semi-diameter, as A B, with your Compaſſes 3 place one foot 

E 2 in 
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in C, and with the ſame widenels ſet the other foot in F, ſet 
again the one foot of your Compaſles in B, (the Compaſles not 
being altered) and with the other take the extent BG : So 
your Quadrant ſhall be divided into three equal parts, viz. C G 
30 Degrees, CF 60, and the reſt unto B 90 degrees: Every 
one of theſe being again ſubdivided into three equal parts 3 fo 
ſhall you have the Quadrant divided into nine parts, Or 9O 
degrees, each part containing ten degrees : and ſo into (mall 
parts according to the gmcn 


of your Quadrant.. 


The Quadrant being performed and truly divided ; you 
fhall draw a Line from BtoC, which ſhall be the Chord of 
$0 degrees3 again you ſhall place the one foot of your Com- 
paſſes at C, and extend the other to 10 degreesz the ſame ex- 
tention you ſhall lay off from C to D, upon the Line of 
Chords, ſtill keeping the one foot of your Compaſſes at C ; 
again extend your Compaſſes to 20 degrees, and lay them off 
from C to E 3 and fo accordingly to all the reſt, till you have 
finiſhed the diviſion of your Line. Which being performed, 
ſhall ſerve you to meaſure the quantity of all Right-lined. An- 
gles, as well as by any Circular Arch 3 being more portable 
and more ready for uie, than any Circular Inſtrument, 3s 
ok, Quadiant, &c, as- by the following, practice is 


The 


Painciples of Geometry, 25; 
The Uſe of the Line of Chords. 


2 3, Let there be an Angle, as ABC, whoſe quantity is de- 
fired: The fame-is performed by a Line of Chords 3- if you 
place the one foot of your Compaſs at the end of your Line, 
and the other upon 6e degrees then the Compaſſes remaining . 
at the ſamie widene(s,” place the one foot at By and draw an 
Arch as D E; whoſe.. widenels' you ſhall take by your Com-- 
paſſes, and apply the fame to your Scale upon the Line of 
Ghords, . you ſhall have the quantity of the Angle 3 6 degrees. 


_—_ 
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But if the Angle be obtuſe or blunt, as F BC, extend the 

; Compaſſes upon your Scale to 60degrees, drawing an Arch 

from the Angular Point 3 then firſt take off 90 degrees from 

your Line of Chords, and place the ſame from to G, the 

remainder bqng taken from G-to F, the diſtance whereof is 

54 degrees > which two Atches being added together, ſhall 

give the quantity of the AngleF BC, reckoned 14 4 degrees. 

And thas mnch for finding! the quantity of all Right-lined 
Augles, by the Line of Chords upon your S2zle, 


. GHAP. 
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Geometrical P2oblems. 


CHMALP. XI. 
Geometrical Pzoblems. 


To divide a Line given into two equal Parts 
at Right- Angles. 


Ec the Line given be AB; having placed the one foot of 
your Compaſſes at A or B z. extend the other at pleaſure, 
above the half of the Line by eſtimation, and draw two Ar- 
ches, the one above the Line, and the other beneath 3 then 
keeping the Compaſſes at the ſame wideneſs, place the one 
foot at the other end of the Line, cutting the former Arches 
in C andD with the other foot : lay a Ruler at the points C 
and D; and where the ſame doth cut the Line A B, as in E, 
ſo ſhall the Line A Bbe cut into two equal halves at E, which 
was required 3 and the Lines CE and E D, thall be both per- 
pendicular to the Line A B, by the 19th Definition of this. 
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Geometrical P2zoblems. 


An Angle being given, to divide the 
; [ame into two hatves. 


Let the Angle be A BC, to be divided into twoequal halves: Prob, 2. 
Place the one of your Compaſles at B, and extend the 
other at your pleaſure to D and E,; deſcribe two Arches cut- 
ting each other in the point F : So ſhall you divide the Angle 
A B C into two equal halves, if you draw a Line from Bto F, 
with two —— ABF, and FBC, as cqual to the whole 
Angle ABC, 


ing divided into two halves. 


Geometrical P2oblems. 
From any:Point, . or from the. end of a Line, to 
erett or raiſe a Perpendicular. 


Prob. 3. Let there be given the Line A B, and the Point in the fame 


given ©, trom which a Perpendicular is to be raiſed. 

Place the one foot. of your Compaſſes at C, and with the 
other take at pleaſure above the Line, as D ; then frowi the 
point D, deſcribe the Arch of a Circle, as E CF, cutting the 
Line AB in; then lay your Ruler at F and D, and where 
It cutteth the Arch-as in E, draw a Line from C to E, which 
{hall be Perpendicular to A B, from the point C. 


/ | \ 
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Again, from the point A, a Perpendicular is raiſed the fame 
manner of way 3 placing one foot of your "Compaſſes at A, 
extend the other above the Line to the Point G 3 and draw 
from G the Arch 1 AH, cutting the Line at H then laying 
your Ruler by G and H, and where it cutteth the Arch as in 1, 


frotn A to 1 draw a Line, fo ſhall ATI be a perpendicular from 
the end of the Line A B, or from the point A. 


The ſame may be performed by the Line of Chords, as by 
the practice is evident. 


y 

Line be AB; and a Point in the ſame Line given, : 
place the one foot of the Compaſſes at C, and with the other 
draw an Arch above a Quadrant, as GED; then 
© |. diftanceof C D fromD toE; then placing the one foot at E, 

draw the Arch GF, then removing your Conn place 
» the one foot at G, and with the others cut the in F: 
'n Laſtly, From E to.C, drawaLineFC;. fo ſhall F C be a 
* Perpendicular from the point C. , 
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From a Point without a Line, to let fall a Perpendicular to 
1C 4 Line given, _ 
\, 
s 
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Let the Line given be AB, andthe Point without the fame Prob, 4. 
at CG: DrawaLineto AB at c__ Angles, as CD; which 
. you 


you ſhall cut (by hott 
place the 


4 
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Prob. 5. 


_ Gevmertical 43zoblents. 
ih tWo halves atE ; then 
BR; extern the other 
untsG, vines wp.  ad-where the fame 'catterh 
the Line Ln 23 inF, fron T to F draw a Line, s CF; fo 
fhall GF icular let fall from the Poine ©, wpou 

the Like. AB, as vas required. - 


at why dijtante required. 
Let the Line given be A B, and the Diſtance from C: Ex- 
O tend your Compaſſes 
REIT = Yr -E- to the length of C, 
MM | 6: and placing one foot 
of your Compaſſes 
in any Point of the 
A— B Line, draw two Ar- 
or chesz and by the Com- 
paſs of theſe Arches 
D a WY E draw a Line as DE; . 
? which ſhall be parallel 
» P4 to AB required; as 

A B CE. 

The ſame artother way. 


Lathe infor br. AB, and. the- Point at C + From the 
Point C, draw a Line avptea/ure:unto A B, which ſhall touch 
inF, which you. ſhall cat ( ——_ the firſt Problem) into two halves 
at E : take then} —_—_ F and A at pleaſure, which is 
here G : draw t Line from the Point G, through E, 


_ and ſet the Diſtante equal to the Line E G: draw then a 


Line through/the Points GD3 o ſhall the ſame Line be paralle 
to the Line AB, S = 


And Be ves Lines gn he bmi fd Bok Go 
a third Line in proportion to them -- 

"Fuft, prowhen bom, v7 & CDH; then ſet the Line A from 
D to E, \- bog wg and al fromD- to G 3 


perf of Kale of Three in Lines. 


Prob, 7. Let AB and be three Lines given, and it is required to 


Firſt, (as 


Line. 
laſt Problem) make any Angle at Pleaſure, 


a5 the Angle EF G; Then take with your Compaſſes the Line 


and 


ic from F to H; take alſo the Line B, and ſet it from 


F toI, and draw the Line HI: That done, take the third Line 


ſer 
and ſet it upon 


G 
Line where the firſt Line A was placed) from 


the Line F G, viz. (Saas png 


K draw a Parallel to HI, as KL, tocut FEinL : So ſhall 
F L be the fourth Proportional Line required. 


a D BS 
| 


# 


| 


| 


Grometrical Pridiems. 


To did s Line gow incugy parts 


Proport10n one to 


two Jong = groen. 


= 


Let AB one gon, oe EASIER TIND rock g: 
lefler may be in proportion to the greater : og 


A draw the Line AE, making the 
t the Line C from A to F, and the Line 
-and draw the Line E B: Laſtly, By the Point F 
&aw aParallel to EB, as F G, t9 cut AB in G: So ſhall 
AB be divided in G, 5CtoD, which was required. 
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To cut off from a Line given any part or parts required, 


Let in the laſt Diagram A B be a Line given, and ket it be prob. g;. 
to cut off from it 5 yf 
irſt, From the end A, the Line AE, 


as BAE; then ſet on any five equal — 
- 5 rw of the Game pars from A. oF That done 


draw the Line EB; then by F diaw a ParalleF to 
cat AB inG; Sofhall AG bethe 5 parts of 'A- B, which 


Tp- 


Prob. 10. 


To Ai a VIE Tn" ſucks Fortin bother Ling in before deoi ded, 
ThisPuoblem diferech mor mach from the two left Picklems. 


| He a Rr Line at pleaſure, as the Line OB, which Line 


you ſhall di apa, wb ict 7 OD 
ſeribe''n 


See your Campaſſes to the Diſtance OP, 


Tn which Arch you are to indade the defired Line 'A; 
CN Lins OC, and you have the Angle C OB: 
re yy we ſhall hold for a Found-Rute becauſe the OB 


and OC, contain each of thery 1: 100 or I000 Parts, ich is 


in the Line A. * 
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om Q 3k aw 
ves ws is,the ara Feng: 
e, tt, l$ Mu 35 rarts wht k 
Likewiſc if it weredclired to ws by —_ ;of che£tH@R : 
Then draw from O the Arch E D 3 which Diſtance is the de- 
"Tired 15 parts of the Line A3 as the — 
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— Geomecrical PÞ2zoblems, 35- 
Joth teach. © And-dlſo how 't6 find the Parts of a longer Line, 
tht tht'Line of | Meafure it Rf is5 "it is done” after the farne 
maritt 5, md'is of great uſe t0a Gumner, DH fl 9001 


ſe. 


This thay be of great uſe, if the Gunner -be #@ find the 
firſt Pound Ball in a firange place, and the Weight unequal 
to Qurs.+- ©... * = lk 3 


Between two Lines given, to find a mean proportion. 


' Let A and B ve two Lines given, between the which it's prob, rt. 
TYequ#rtq to find a mea Proportion. | = 

” Join the Lines A and B to together, that' they 'rhake 'One 
Riz}: Line asC D, being joined together in thePoint'E : 'and 
up: the Line CD delcribe the Semi-cirde, - viz. CFD: 
Ti.ca upon -the Point E, where the Lines A and B being 
joined together meet, erect a Perpendicular to cut the Limb in 
E, as EF, which ſhall be mean Proportion between the 
Lines A and B required, | 
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e017 ne3H Lit ny 1 4 b:bivib,od TH cdl oats cas - 
"” Againin the lame Diagram, Jet he Lines X nd BE givin; 
. bxtween the which it is required to find a intan reel 

| c 


- 
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z6 Geomefrical P2oblems. 
: Take the Line G, and lay 'it down from 'C'to-D, .and draw 
CD; whereupon deſcribe the Semi-cixcle © FD: Then take 
the Line A, and {tit fromDtoE3 Then npon the Point E, 
ere a- Perpendicular to cut the Limb in F Laſtly, Draw 
DF, which ſhall be a mean Proportion between DE and D C, 
or between the Liners A and G required. And if you draw CF, 
it ſhall bea mean between B and G, that is, between CE 
and C D. | 
To divide a Lint given by Extream and Mean Proportion. 
Prob.12. Let AB be aLine given to.be divided by Extream and 
Mean Proportion., Increaſe AB at length to C3 then upon 
the Point A-eret a Perpendicular as A D, of the length of 
AB: That done, take half A D, or A B, and ſet it from A 
to FE, then with the diſtance ED make the Arch DG: So 
ſhall AB be divided by Extream and Mean /” _—_ G, 
and A G is the greater Segment, and GB the leſſer. 


N, 


In 
*. 


| 
A G Þ 

| The ſame another way. 
0 Let HI be a Line given, tobe 
KK divided by Extream and Mean 
—_ Upon the end L 
a Perpendicular, as I K, of 
\ the 1 of half the given Line 
i HI; draw the t 
mn — I de HK: That done, fet K1 
__ | from K to L 3 again, ſet HL from 
"2 HtoM ; fo ſhall HI be divided by Extream and Mean Pro- 
KE ionin M: And HM ſhall be the greater Segment, _ 
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Geromekrical P2odlems. 37 
The greater Segment of a Line dividedby Extream and 
Meat Proportion, to findthe whole Line. 


Let A Bbe the greater Segment given, and the whole Line pj, 13. 
is required, Increaſe BA to-C 3 then upon the end B ereft a 
Perpeudicular of half the:length of AB, as BD; and draw 
the ſubtendant fide AD; from :;which-ſubtra&D B, reſts. A F : 
That done, fetAF from Ato C; fo ſhall CB be the whole 
Line required, 


of = — , 
c - —B 


To deferibe a'Cirele nyon any three Porntts groens 
A not being m 4 Ricks Line, 


Let ABC be three & Prob. 14. 
Points given. Set one O. ſite We 

foot of the Compaſſes +» *..... BY. F . 

in the middle Point at \ **. tes. : 

B, and,oapen your Com-  N- _; =, 


. * \ . . ; a 
\ ' ; 
paſſes to any extention F& LE \ | / N Q 


that is above one half 


; of the diſtance between * /: 


other two Points, and 


B,and the farthelt of the ! | Ie/$ F 
| m, 


with that diſtance draw /G / 
the blind Arches DE \ 2 
and F H: with the ſame - bs 
extent ſet one foot in C, \ þ 


-draw the Arch FH: A- Ds. 17 | Fd — A 


gain with the ſame ex- | _—_— : X 
tent, ſetting one foot. in - , = 
the Point A, draw the Arch DE: then laying a Rulerto the 


| Interſetion of theſe Arches, Ga the Lines DG and HG 


which 


#4 hs 
2d" 
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33 Geometrical P2oblems, 
which will croſs exgh other in the Point G: and there-is the 
Center" of the. Circle inquired. Where ſetting one foot of 
your Compaſſes, and extending the other to any of the three 
Points, you deſcribe the Arch of a Circle, which ſhall paſs 
through the three Points given, and give the whole Circumfe- 
rence required : which having, you may find the Diameter by 
the .12th Definition of Chap. 10. of this Book. 


Obſervation. 


| Bya Seg- Here is to. be obſerved, That 'if any Town, Fort or Place 
ment, 7 4 be Belieged or Blocked up by an Enemy, and the Enemy ſhoot- 
_ ob ing continnally, there are divers Segments or Pieces of their 
found, to Ball found in the Place; and it is delired to know what Ord- 
know the nance they do Batter with. The Gunner ſhall take the Seg- 
weight of ment or piece of the Ball, and lay it on a piece of Paper, and 
-— qa ſet there down by the Circumference three Pricks or Points, 

as ABC inthe Figure following, and thereby, and by the pre- 


ceding, Pxgblem, ſhall find the Diameter, Center, andCircum- 


Ball ; as is deſcribed in pag. 54- 


How to Reduce a Right Line into the Circumference 
of a Circle, 


Prob. 1 5. The Line given being AB, to be reduced into a Circus 
ference. _ 
— R 


A— [——— 


The which Line A B, you ſhall firſt divide jnto three equal 
parts. | three Paxts you. ſha} make an E uilateral 
| Hu aud of theſe three, Pats _ 


ference of the Ball, whereby you may know the weight of that. 


Sd woe fray and 62> Ob to OA. ans os 


ke. 4 


Triangle,as CDE; 
the halt of CD isF, 
and the half of the 
fide DEis G3 and 
where they cutone 
another as in H,that 
is the Center of the 
Triangle CDE: fur- 
ther divide D F in- 
to halves with the 
point I; draw then 
a-right Line from 
the Center H to], 
whichis HK ;- and 
divide the Line HI 


into four equal 


parts, of which you ſhall add one part unto HT, which ſhall be 
HK, (which'is the ſame fourth part five times ſet); ſet then one 
foot of your Compaſſes in the point H, and the other in the point 
K ; and draw with the ſame diſtance .a round Circle, whoſe 
Circumference ſhall be equal to the Line given;vsz. the Line A B, 


which was required. 


, | How torednce the Circumference of a Circle given, 


Geomefrical P2oblems. 
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into a Right Line, 


Let the Circle given 
be ABCD. Divide 
the ſame Circle in four 
equal parts with the 
two Diameters' B C, 
and DL, which cut- 
teth one another at 
Right Angles in A; 
divide AC in the 


+ middle in E, through 


the which draw DI, 
and from Idraw a 
Perpendicular upon 
DL, and divide AB 
in Extream and Mean 


a 
let” 


Prob, 16, 


Proportion at F, ( by Problem 2 2 of this) draw FH, and 
| 2 


paralle! 


Geometrical P2oblems. 


parallel to the ſame from B draw B G, which cutteth- the pro- 
longed Line DLinG3 fo is AG a fourth part of the Cixcum- 
ference BDCL. 

The Mean Proportion betwixt DL and AG, the fourth 
part of the Circumference, giveth the ſide of a Square equal to 
the Circle. 

From DE ſubtract the half of A C, there remaineth DK, 
(which is equal toB F') and is the fide of a Decagon inſcribed 
in the Circle. 

The Diameter of a Circle being given, to find its Proportion 
to the Circumference, or the Reverſe. 
Prob. 17. © Whenſoever the Circumference of a Circle is divided into 
The true 10000 equal parts, then doth the Diameter thereof contain 
_—_— 3183 of thefaid parts, faith Adriani Meti. But Archimedes 
Fo ; [heweth us the eaſieſt and fitteſt for our purpoſe 3 to wit, That 
great uſe if the Circumference be divided into 22 equal parts, then the 
or Gunners, Diartieter doth contain ſeven: of the like parts : as is demon= 
both by Sea ſfrate> in.this Figure, where you may fee, that in the Circle 
and Land, F - the Gircumference is divided into. 22 equal parts, and 
Diameter A-B doth contain ſeven of the ſame parts. 
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A Light to the Art of Gunnery. 


CM A F. MA 


How to know the Proportion of a true 
Fortified Iron Gun. 


Y the Demonſtration of the laſt Problem, you have the 

| the proportion of a true Fortified Iron Peece 3 for a true 
Fortified Peece of Oidnance being of Ton, hath 11 Diameters 
of the Bore about the Breech, mcaturing at the Touch-hole be- 
twixt the Rings 3 which to deſcribe is thus. 

I1 the Diagram of the 17th Problem, the Diameter being 
divided into 7 equal parts, as is the Diameter AB; then take 
with your Compaſle3 one of the {ame parts, and ſet one foot 
in the Center, and with the other draw the Circle. E G F, 
then ſhall the Line E F be the Diameter of the Bore of that 
Peece of Ordnance, and the Circle A C B, the Circumterence 
of the Breech of the ſame Peece at the Touch-hole : where it 
followeth that one 22 part of a well-proportioned Peece of 

rdnance made of Iron, meaſured about the Breech, is half 
Diameter of the Bore of the fame Peece ; , the which is 1 1 
Diameters of the Bore, as aforeſaid : . And therefore one ſide 
Metal, or the thickneſs of Metal at the Touch-hole is 1 * Dia- 
meter of the Bore, as appeareth from G toC, which is com- 
pleatly demonſtrated by the faid Diagram of the 17th Prob- 
lem : Alſo by the Neck, near the Muzzle of the Gun, are ſe- 
ven Diameters of the Bore about 3 which is near 4 parts of the 
Diameter in Metal. 


If you ſhould take the Diameter of the Breech of this Peece The trac 


ſeven times to be the length of the Peece, and allow three of _ 
d 07 4 Lith, 


thoſe parts bet wixt the Breech and the Meeks, or Trunions, an 

four of theſe parts betwixt the Meeks and the Muzzle of the (aid 

Peece, then that Peece hath her true proportion. a 
” 


Oradggnce 


A Light to 


The Reaſon why one Gun muſt have more, 
and another leſs Powder. 


Tho there are many Guns that are ſome ſhorter, and ſome 
longer, yet they ought not to be thinner of Metal 3 for if they 
be thinner, then they are not able to have their true proportion 
of Powder, either for Proof or Action : Likewiſe know that 
true Fortihed Gans, and true Bored Braſs Ordnance, be their 
Denomination what it v/ill, ought- to have at the lealt 9 Dia- 
meters of the Bore about the Breech, meaſuring, at the Touch- 
hole, 'and at the Meeks 7 Diameters of the Bore, and 5 Dia- 


meters about the Muzzle at the Neck : if they have leſs than is 
above-ſaid, they cannot ſuffer thcir t:1e provortion of Powder, 
either for Proof or Action : Bur this you mutt hap, by what 


ſhall be fully deſcribed in its PLOPET Pt 
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CHAP. ANIL 


How to Extratt the Wind from: the Bore of a Peece 
Geometrically, and thereby to know a fit Ball for 
the ſame. 


_"* ns rſt, You axe to draw the Diameter of the Bore B p#, 
ta frag tn? 


Wind of 


and that 'Line you are to divide into two equal halves, as 


"EB and-E D; then you have the Center E, by which 


you draw the Circle AD CB: Which being done, with your 


wnder Jow Compaſſes at the ſame extent draw an Archtrom the Point D, 
pownd Ball, extended to A E C; then draw the Chord-Line ALC ; keep- 


ing ſtill your Compaſſes at the fame extent, meaſare from A 
to D, tkentoC, andſoto O : then extend your Compaſles 
from D to O, and draw the Arch O N, which cutteth the 
Diametcrin F: then divide the Line F B into three equal 


_ - parts. and take one of theſe parts and place under the-Center 


E in H, extend your Compaſſes from H to D, and draw - the 
Circle, whoſe Diameter is D G, and is the Ball hitting for 
ſuch 
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the Art of Gunnery, 43 
ſuch a Peece, where you are to obſerve that G B is the Height 
of the Wind of the Peece? 


B 
G|* 
F 


D 
Obſervation, 


And though this former Demonſtration be approved by ma- 
ny Gunners, yet I find it by my Obſervation, better to demon» 
ſtrate the Wind of a Peece, as in the Figure following. 


Firſt, Draw the Diameter B A, which being divided into 
two equal.parts at C, extend your Compaſſes from C to A.- 
or B, and draw the Circle 1. 2. 3. 4. 5, which here repre- 
fents the Bore of the Peece: Keeping your Compaſſes at the 


fame extention, place one foot in A, and draw- the Arch 
2, Gaz 


-44 - thc Art of Gunnery, 

Atrut way 2, C, X; then Qrawing the Chord-Line 2, X, it divides 
to Extradt tot the Semi-diameter of the Bore into two equal parts ; then you 
_ of 94. are to extend your Compaſſes to the diſtance A D, or DC: 
—_— So fixing 0:1c tvot of your Compaſſes in A, you are to mea- 
thereby to find (ure five of thete Dimenſions about the Circle, as you ſee them 
bey true Bail, QeſcribcdgA. 24 3. 4. 5 > then you mult extend your Compaſſes 

from A 5, aud draw the Arch 5, Q, whereof A is the 
Center 3 thenyou muſt divide the diſtance OB into two equal 
parts;" arid take one of theſe parts, and ſet it upon the Diame- 

ter below C in the point Ez then you are to extend your 

' Compaſſes from E to A, keeping one foot in E, draw the 

/ Circle, whoſe Diameter is AE O: and is a Ball ht. for ſuch a 
#4 Peece as hath for Diameter A CB. 


the Art of Gunnery... 
The ſame by Calculation. 


In the following Diagram A B,.. the height of the Bore of 
a Peece being given, to tind the Diameter of the Ball A O. 

Furſt. Take the Semi-Radius A L,z and ſet it off in the Car- 
cumterence from A towards B five times, as you ſee here marked 
with 1.2.3.4. G3' or 1. 2. 3. 4.  : then extend your Com- 
paſſes from A to G, and draw the Arch GO Q, fois AO 
the Diameter of the Ball, and B O the Wind. 


—_— 9 WY 5 MDW WW = vr F*” 


G. 


Fil 


.-  ALight to 

Now to find this by Calculation, Firſt, confider that A G 
or AQ is equal to AO, and Arequal to AL; thn AL 
being the Semi-Radius 50coo, is equal to the Chord A r, 
withal conſidering that the Chord of an Arch is equal to dou- 
ble the Sine of half that Arch; Now then 25coo the halt of 
AL is the Sme AE, which in the Table of Natural Sines, 
giveth 14* 29', for the Arch AE, the double whereof giveth 
28* 58/, for the quantity of-the Arch A 1, which being quin- 
tupled, or multiplied by 5, giveth 144” 50' for the Arch-A G 
or A Q, 1o that the Arch GBQ is 70® 20': The Angle 
ACG may be meatured with a Line of Chords from the 
Plain Scale tobe 144® '507.. The Chord whereof A G, is 
equal to twice the Sine of 72® 25', viz. 953273 the double 
whereof is 190654, which is equal to rhe heighth of the Ball, 
in compariſon to the Bore A B, 2cocoo, twice the Radius, or 
the whole Diameter, 

In Proportion, as Double is to Double, ſo is Single to Sin- 
gle: Therefore as 150654 is unto the Diameter 2ccouo, 1o is 
the half thercof 95327, the Sine of 729 25! unto the Radius: 
I ay then, if the heighth of the Bore of any Peece of Ord- 
nance be divided into 1cOCcCo parts, then the Diameter of the 
Ball is for the ſame Peece 95327 of the tame parts; and the 


- Wind is the D:fference, which is 4673 parts, ſo that the Box 


will be about-21- times the keighth ot the Wind, | ( 
If the hezghth of the Bore be given, to find the 
Diameter of the Ball, 
The Proportion is : 'As the Radius is to the heighth of the | 
Bore given: $0 is the Sineof 72® 25', unto the Diameter of ] 


the Ball required. 


Or, if the Diameter of the Ball be given, to find 
the Bere : Say then, 


As theSine of 72® 25/ is in Proportion to the Diameter cf 
the Ball : Ss. the Radius to the Heighth of th Bore, 


Fxan; pl ', 
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the Art of Gunhery, 
| Example 1. 

I have an Iron Ball whoſe Diameter. is: four Inches, and 
weigheth 9 Ib Engliſh Weight, and I deſire to know what 
heighth the Bore of the Peece will be, which this Ball ſhall fit, 
the Wind duly extraced, 


Sine of | 
72* 25! Inches , Radius, 
95327 4 IO0000 
+. 
400000 
95327 N4C0000 © 4 19 
381300\ 
156920 
23327 j 
915930 
857943 


5799) 
I Anſwer, The Heighth of the Bore of ſuch a Peece of 
Ordnance is 4 Inches and + part fere. 
Example 2. 


T have a Gun whoſe Bore is 6 Inches Diameter, and T would 
know what Diameter muſt the Ball have, that will ft ſuch 2 
Peece, the Wind duly extracted. 


| Sine of 
Radius Inches 72%250 
41 ©0000 - 9937 
Ha 


1 Anſwer, The Diameter of the Ball that will #6 Tach 3 
; Peece, muſt be 5 Inches, and +7 parts of an Inch. And fo of 
others. 


H 2 Anothy 
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 Hnother way to Extratt the Windof a Gun, «« well 
Grometrically as by Calculation, 


xO 


- 


the Art of Gunnery. 
The Height of the Bore of any Peece of Ordnance being 
' given, as the Bore A K or G M-(in the preceding Diagrtt) 
to hnd che Diameter of the Ball : Furſt, - With 60? of -the 
Line of Chords, Idraw the Circle DEF then - with 72* of 
the fame Line, I draw the Arches EO and OF, which do 
meet in the Point O: From O through the Center 'P, I draw 
the Diameter K A : Then from the Center P, 1draw Right 
Lines through the Points Eand F, which do cut the Circle 
AKin Band C, and the Circle G M in H and1: So that BC 
is 72* of the.Circle K A, and HI is 72* of the Circle G M, 
as wellas EF isof the Cicle DEF : then extend the Com. 
paſſes from A to B, ſetting one foot in A,” with the other draw 
the Arch BLC; fo is AL the-Diameter of a. Ball for the 
Bore AK: Octrom G toH, ſetting one foot in G, with the 
other draw the Arch HN1; fo is GN the Diameter of a Ball 
for the Bore GM : Or otherwiſe, not having a Line of 
Chords to meaſure 72, upon the Circumference of the Bore 
given : As here in the Bore AK, divide the Circumference of 
thr Bore into five equal parts, as B C'S AR, and every one 
theſe parts ſhall be 72 Degrees. " 
Now to Calculate this Arithmetically ; the Chord AB being * 
equal to AL containeth 144*, or twice 72*; the Sine of 72* 
is 95105, the double whereof & 190210, for the Chord A B 
or AL, which hath fach proportion to the heighth of 'the 
Bore A K 200000, as the Diameter of the Ball is to the Bore. 
I ay then, the Bore being 200000, and the Diameter of the 
Ball 190210, the one being ſubtracted from the other, the 
Difference is 97 Þ, which is the heighth of the Wind : And 
if you divide the Diameter of the Bore 200000, by the haighth 
? of the Wind 9790, the Quotient will -give the- Wind to be 
. ſomewhat lefs than the 20+ part of the Bore. 


The Diameter of the Bore —— 2000CO 
The Diameter of the Ball ——— — 190210 


The Diffexence is the Wind — = * *9790 


9790 


A Light to 


90 200000/ 20} 42 
” þ bay £5 -_ The Quotient giveth 20 ,: 
Times, o that it is leſs than 
.20 + Times, 


42000 
39160 
"28400 
19580 
8820 


As the Chord of 144®, viz. 190210, is in Proportion to 
'the Diameier 2000003 So is the half thereof the Sine of 
72, viz. 95105, unto the Radius 10000. 


The Diameter of a Bore being given, to find the Ball. 


Hence it followeth, T hat as the Radius is in Proportion to 
the Diameter of the Bore ; So is the Sine of 72* oo” to the 
Diameter of the Ball. 


, Or if the Diameter of a Ball were given, to find the Bore, 
Then ſhould the Proportion be, as the Sine of 72% 00', viz. 
g9FIo5 is unto the Diameter of the Ball: So is the Radius 
100000 unto the Height of the Bore. 
Example 1. 
There is a Gun whole Bore is 7 Inches Diameter, I would 


know what Diameter muſt the Ball have, that will fit ſuch a 
Peece, the Wind duly extracted. 


Sine of 
Radius Inches 72* oo! 
1] OCOCO 7 95105 
J ' « 
, 6165735 


- 


I Anſwer, The Diameter of the Ball that will fit ſuch a 


Peece, mult be 6 Inches and + { { parts of an Inch. 
Exampie 


mo, © 


the Art of Gunnery. 


Example 2. 


There is an Iron Ball whoſe Diametet is 6 Inches; and 
weigheth 3o th 6 Ounces, Engliſh Weight : Idetire to know 
what heighth the Bore of a Peece will be, which this Ball ſhall 
ht, the Wind duly extracted. 


Sinc'of 95 105 Y6OOOCO / 6 
72? oof Inches Radius þ nn 3 
95105 © ICCOOO — 
O 293700 
285315 
600000 _ 
$315 


I Anſwer, The Heighth of the Bore of ſuch a Peece of 
Ordnance will be 6 Inches and ; ? parts of an Inch. And fo of 
others. . 

/ Obſervation. 

The Diameter of the Peece ACB is 4; Inches very near, 
which is the Diameter of a Ball of 9 tb Scots weight. 

And the Diameter of the-Ball whichis AE O 4 Inches, is 
8 fb Scots weight. Now the aforeſaid Diameter A C B of 4 
Igches, is the Diameter of a Ball of 1c4 f& Engliſh weight, 

{ And likewiſe the Diameter A EQ, of 4 Inches, is the Dia- 
meter of a Ball of 9 ib Engliſh weight, 

So that'the Difference between Scots and Engliſh weight is Thee is 2 


a$$isto9z that 15 to ſay, That 8 Ih Scots maketh 9 th Differmce 
ith, verwern 


For the firſt Demonſtration, the Diameter DB is 3? Inches, __ -_ 


which is near the Diameter of a Ball of 6 -;7 fb Scots weight, Weight, as 
and near the Diametcr of a Ball of 7 7-;16 Engliſh weighe, And g is t0 9. 
the Diameter DHG is 3 -: Inches, which is the Diameter ct 

aBil of -5 th 6 -4 Ounces very near of Scots weight, And the 
Diameter of 3 + Inches, is near 616 Engliſh weight, not fol- 

lowing the Tatles of Vir. Suh, nor any other that 1 have (een 

as yet {et forth 3 As 1 mtend to Penunlinte inits due place, 


O Je tion, 


52 A Light to 
 Objeftion. 
This Geometrical Deſctiption may be laid by ſome, That 
they know better; for Mr. Hexham hath deciphered the Bore 


C 


| 


of the Pecce, and the Ball in another manner : Therefore I 


will Demonſtrate the Way that Mr. Hexam takes to extract the 
Wind of a Peece, and thereby to find the true Ball. 


n Examples. 


Take the juſt Diameter of the Bore of your Peece, which you 
divide into two equal parts, and draw the Circle A BE; then 
the Compaſſes at the fame ftation, you place one foot in A, 
and another in B, and draw the Crols Arches A CB: 
From C draw a Line through the Center D to E, and then 
draw the Line A E: then place one foot of your Compaſſes 
in E, and draw the Arch AB: then place one foot of your 
Compaſſes in the Center D,#and extend the other to the Arch 
F, <u the Cucle FG: which he faith is the way to find 
a true Ball, 


Anſwer ro the Objeftion. 


Here you have the Demonſtration of Mr. Henry Hexham, 
where you ſee a groſs miſtake 3 For as he ſuppoſeth F G, or EK 
to be the true Ball: And I fmd TI E is the true Ball for that 
Peece, and have wrought this as you have it in Folio 28. 
Wherefore I leave the Ingenious Gunner to judg, which of 
theſe Experiments are the beſt and trueſt. 
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A Light to 


CIT, AV. 


The Demonſtration of the Cannon-Bore, an##of all 
other Peeces of Ordnance to the Rabinet, by Letters : 
As alſa the Geometrical Extratting or Deducing of 

the Wind or Vent of thoſe Peeces, whereby you may- 
know the exatt Diameter of the true Ball fitting 


thoſe: Peeces. 


Weight of Ball. 
it 


W A is the Bore of the Canhon-Royal the diſtance j fb 


betwixt A and B, is the true VSir or Wind, that 


- ought to Bebetwixt the Ball B, and the Bore A— | 


WC is the Bore of the Cannon-Ordinary ; the 
Diſtance -C D is the Wind and D- the Height 
of the Ball - 


WE is the(Bbre of the French-Carinon, E F the 
Wind; F the Diameter of the Ball - 


W G. isthe Bore of the Demi-Cannon Royal ; 
. GH; the Wind: H the Diameter of the Ball — 


W1I is the Bore of the Demi-Cannon Ordinary 5 
24 


IK the Wind 3 K the Diameter of the Ball 


W L is the Bore of the Culvering, or Demi-French 
Cannonz LM the Wind; and M the Diameter 
of the Bore 


WN is the Bore of the Quarter-Cannon Ordinary 
NO the Wind ; and © the Diameter of the 
Ball = 


WP 6 the Bore of the Demi-Culvering ; P Q the 

Wind 3 and Q the Diameter of the Ball =—— 
"WR is the Bore of a large Sakerz, RS the Wind ; 
and'S the Diameter of the Ball —— 


CG ———_— 


—— 


— 
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the Art of Gunnery, 
W-T is the Bore of a Saker; V T the Wind ;' and 
_ V the Height of the Ball | 


W X is the Boreof a Minionz X Y the Wind; and 
Y the Height of the Ball — 


W Z is the Bore of a Faucon; ZX the Wind 3 and | - 
X the Height of the Ball . —— :} :! 


| 

W = is the Bore of a Rabinet, = © the Wind; 
and © the Height of the Ball | 
Note : In the Column next your left hand you have the Scots 


wr of the Ball; and in the Column next your right 
hand you have the Engliſh Weight of the ſame. me 


—- {1 11 17x 


The Ancient and Later Rules given for Gunners, to give Powder 
to great Ordnance of all ſorts,that are draws on Carriages. 


In Ancient times it is ſaid, That the great Chamber'd.Guns, According 
that ſhot Stone-Ball, had for their ordinary one pound of !9 the a- 


Powder to three pound and halt, or at moſt four pound weight 
of their Ball. This was certainly the firtt Invention of Guns 3 


and in regard they could not caſt Iron, they made their Guns, of Powder 


as Coopers do Cask, with Staves of Iron and Hoops. _Like- 
wiſe that thoſe Guns that ſhot Iron-Ball, muſt have 0 eycry 
three pound of Iron-Bal!, one pound of Powder and this 
they heldfor a General Rule, not examining the Fortitication 
of their Peeces. Now at this time Powder was made of. all 
the three Ingredients equa), and therefore could not be ſirong., 
But afterward it was found, that all fort of Field-Ordnance, 
not being Chamber'd, but true Bored, thould be loaded-in this 
manner,” (to wit) "The Gunner ſhall-take the Diameter of the 
Ball, or the Diameter of the Bore of the Peece with a pair of 
Compaſſes; and this Diameter three times the Gunner mult 
ſet off upon his Gun from the Touch-hole toward the Muzyle ; 
which diſtance beigg filÞd with Powder, then, faid they, Qne 
pound of Powder was allowed to two pound of - Ball :. this 
was the Rule of the Primigve Gunners. But now in our 
time Powder is ſo variouſly made, and the difference is ſach, 
that it is hardly poſlible to the beſt Judgment, to give a true 
Rule what Powder is ſufficient either for Proof gr. Aion; 

I 2 and 


ALight to 
and therefore the Gunner ought to try his Powder before he load 
his Peece 3 for it is beyond all queſtion, that if the Powder be 
decayed, there muſt be more ot it uſed than of freſh dry Pow- 
der: But if Powder be of His Majeſties Tower-Proof, as I am 
informed, that then the Gunner need not take near fo much 
Powder to ſhoot among a party of Men, not being at a great di- 
ſtance, as the Peece would crave to batter a Fortihcation, or 
' Wall, or Gate, or Ship. 

"But becauſe the young Gunner, that is not yet experimented 
in his Practice, may be taught how he ſhall Ioad all manner of 
Guns 3 and that itis to be underſtood, that ordinarily thoſe that 
will be called Gunners, though not known in the Art, uſe to 
lagd their Guns with half the weight of the Ball of Powder 3 
this they huld for a general Rule to all Guns, which Rule is n5t 
to be lighted on fome occations, with true-Bored, true-Forti- 
fied Ordnance, (yet it may be ſaid, they have this by Tradition) 
to hold this Rule, without adding to reinforc'd Ordnance, or 
deducting from thoſe that are leſſened of Metal ; {o that by this, 
they not having any other Rule, diſcover th:ir own nakednefſs 
or emptineſs of Art z for 1 am perſwaded that no experienced 
Gunner, but will hold that the Gunner ought to ſearch, try, 
and find the Nature and Fortitication of a Gun or G.uns, before 
he do hold himſelf obliged to give a Gun Powder, and thereby 
to prove a true Charge of Powder tor the ſame. 


CST. XV. 


The Reaſons why I give Guns Powder according. 
to their Fortifications. 


J_ inſt Rules were-Gerived from the-weight of Ball; but 
ſince the Rules were made for the weight of the- Peece : 
for they held generally that four ounces of Powder was ſuf- 
ficient for the Gunner to give a Braſs Gun, to every humdred 
weight for Sctvice 3 and thiee ouncesto every hundred weight 
of lon Gun. Neither this. nor the oker being rizht, for 
I have fegu. Trumpet-bured hon Guns of 12co weight, that 


| could: 


UB p< 4 - 


we _=-+-«< = ww ma a a ae 
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the Art cf Gannery, 57 
could not have half the allowed Powder that either of theſe 
Rules did allow of. And likewite I read the Cauſe of the 


- Death of King Fames the Second of S2otland, was by the 


breaking of a great Gun at the Siege of Rozbr!t;h, 

For theſe and the following Realt ns, I do not hold with that 

common received Rule, than wiich many Gunners know ne 
better, but to give Ordnance Puwder by the weight of the Gun. 
For if there be a Peece of Ordnance of Iron weighing 1600 
pound weight, likewiſe there is another Peece of the fame Bore, 
and of the lame weight : Nuw by the Rule of weight it muti 
have the like Powder. . 

But will yoa conſider, for your In{truQtion, this Pecce is lon- Gre! Cau- 

, and having no more Metal in her chan the others of necef- #975 to be 
lity ſhe muſt be thinner of Metal ; for what fhe hath of the "=_ ” 
kngth, ſhe muſt want of her thickneſs, the Bore being both of ——_ ON 
one denomination 3 and lince ſhes thinner, it tolloweth ſhe 
malt not have ſo much Powder'as the other. 

E'kewiſe if by the weight of Guns they ſhould have their 7.2 Gs 
Powder, why thendo not Founders, where they now make ought to be 
them eight foot long, do not make them ten toot? for it is _— 
known to the World, that a Peece of ten foot long will thoot ety —_ 
further than a Peece of eight foot long, but not without equal fc 1ciov, 
Powder : Wherefore it i5 to be conſidered, they mult be both 
of one Fortitication 3 and being alike in ſtrength, the longeſt cf 


- the two ought to ſhoot farthelt, becauſe more of her Powder is - 


(pen: in Fire before {he deliver her Ball. 
: Sueſiton. 
But ſome may demand what I mean by Fortitied Ordnanee? * 
Anſwer, 


For their Fortification, know that there are Ordnance of ' cage & + 
ſeveral Fortifications, as 'is before ſhown in pag. 41, where it good, if « 
is ſufficient to be: underſtood : and therefore I ſet the Tables 2» be nat 
of their Powder here, bv their proportions and ſhape, and "©" be» 
ſhew how to underttand the. Fortifications of Guns, . and | 

| perjech. 
alſo what Powder ought to be given to Gans according to 
thei Fortihcations :* As tut you fee the geometrical Demon- 
Raton 


A Light to 
ſixation of Archimedes. Proport:on in pag. 40. how fitly .that 
doth give the true Proportion of all true Bored. and true Foxti, 
fied Iron Ordnance, | ; 

Now to be capable of the ſame Proportion Arithrerically, 
the Proportion is, as 22 the Circurference 1s unto 7 the Diz- 
meter : So muſt 11 the number of times which the Diamete 
of the Bore meaſured about her Breech be, to a number {ought 
for 3 which by the Work I find to be 3 4 Diameters of the 

' Bore, which this Peece is of Diameter at the Touch-hole, 


22 7 Il 
| 7 2271335 
7 70" 
"7 _—_ 
II 


Cometh 3 and --\. which is equal to 4. 


/ Rules to * find the thickneſs of a True Bored Gunin one fide 
| Metal, by all the Diameters. 


Whilſt the Bore it ſelf & one of 'the Diameters, that being 
deduced from 3 4, reſts2.3, whereby 15 is the thickneſs of 
that Peece in one tide Metal ; and becauſe theſe be the Ord- 
nance of Tron, by which the Ground-Rule may be and ordina- 
rily is laid down, to give Guns their Powder of other Fortifice- 
tions > for you muſt know that there are ſome leſſened, %s 
thinner Fortified, and ſo caunot haye the ſame proportion of 
Powder, though they ſhoot one and the fame Ball: Likewile 
there are Reinkorc'd,or thicker Ordnance at the charged Cyllin- 
der, which ſhoot the ſame Ball, and muſt have more Powder: 

The true So you may fee that the Iron Peece is+11 Diameters of the 
Proportion Bote about the Breech, 9 Diameters at the Trunions, and 7 at 
8; tat the Neck. 

_ Eajed, a:d , Likewiſe the Braſs Peece is no thicker at the Charged Cylin- 
er: der, than the Iron Peece is at the Trunnions, yet ſhoots the fare 
Ordnzxce, Ball, and muſt have the fame Powder ; her Proportion is 9 
' Diameters of the Bore about the Breech, 7 about the Ears, and 

5 about the Neck. 


« 


Seeing 
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the Art of Gunnery, 
Seeing you have the Proportion of thele' true Fortified Ord- 
nance now it followeth of neceſſity that the Powder of all 


ſuch Ordnance ſhould be known : - And as writing at length: 


would be tedious, therefore I have Calculated Tables both for 


| Proof and Aion, not denominating the Names or Weight of 


theſe Ordnance. 
But thus fortified with 11 Diameters of the Bore about the 
_ if Iron, Ordnance ſhooting from one pound Ball to 48 


FAG the fame Tables will - ſerve for Braſs Ordnance, being, - 


Fortified with 9 Diameters of the Bore 'about the Breech, by 
what name ſever you define them, ſhooting from one*pound 


Ball, to 4®pound Ball. 


The Weight of the Ball and Fortification of Ordnance, are 
true Rules to give Guns their Powder. 


Hereby it is clear, That we are not to examine the Weight 
of "Ordnance, and thereby to give thetri Powder 3 but inſpe- 


ion is to be had to the Fortification of all forts of Ordnance, + 


3 allo to their Weight of Ball: To find the Ball ficting a 
Perce, by extracting the Wind Geometrically, whereby you 
may have the'true Diameter of the Peece, and by the Diameter 
you may find the Weight of the Ball, as ſhall be ſhown at 
lager in-itsplace, in Tables, Scale, or Height-Rule; - atid alſo 
Arithmetically. - 


But in regard there hath never any pas been taken for regu» - 
lating the'true Powder for Ordnance, I have therefore ſet down + 
theſe Tables following for Powder, for Proof and Action of - 


tzae Bored:andtrac'Fortified 


x 
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Copper-Print, N* 1, and N* 2, 


A Scale yon have for Powder, 'both for Engliſh and Scots true-Bored 
true- Fortified Ordnance, Braſs or Iron, for Service, on the Quadrant- 
Rule. 

Having 


Table for Proof-Powder, for True-\ Table for Aftion. of True-Bored and ; 
Bered and True-Fortified Ord-| True-Fortified Ordnance, either du 
nance, either of Braſs or Jroa. of Braſs or Iron. $ 

| KLE, Af 4A EHALES A. 
1! 1 ooſ17|i14 12/3322 oo| 10 1017] 7 113314 10 _ 
2' 2 ooſit|[t2 ooſz422 10] 2 1 0248 00 3415 ©O2 to 
3} 3 oolight2 1113523 os 3 1 1219] 8 o713515 og . 
4\ 4 coſzo|13 0511824 oo] 4 2 0520] 8 143616 09 go! 
'5' 5 oofzi|14 c0j3724 10| 5| 3. 0021] 9 Fo 
6, 6 00/22114 1113325 O5| 6] 3 O922 eig 
7, 7 ooſzz|is o05j3926 oo| 7] 4 032318 kn 
8 8 o06ſ24416 00j4026 10 4 122410 Ba 
9 $ 12/25116 21j4127 o5]| s 5 02251 
TP 0826117 0514228 oo|10| 5 0626/11 aF 
1110 00/2718 00143 28 10111] 5 1027112 O0[43 19 o1, | 
12/10 082818 1114429 ox [12] 6 002912 J 
13,10 rqa9 ig 0514530 o0o[13] 6 o62g 's 
1411 U2j3020 ec1q4630 10114 6 123013 or 
1511 os 120 10/4731 o5[157 0231113 
1611 odh2/21 05/4832 o0]161 7 0732114 ho 
L 
In this Table you have the weight | In this Table you have the weight | 
of Ball, in the hrſt, third, and fifth | of Ball, in the hiſt, third, and fitth, I Fn 
4 Columns, and is marked with the |Columns, narked with the Letter # 
* Letter B, and in the ſecond, [B; and in the ſecond, fourth, and be 
> fourth, and fixth Columns, the|lixth Columns, being marked with 
F- Powder to prove theſe Guns, which | the Letter P,the Powder for Action, | Or 
” * is marked with the Letter P, being |for the Guns being Fortified, as Pr 
<—  true-bored and Fortified, Braſs 9, | before-faid, either Braſs or Iron. 
, and bon 11 Diameters of the Bore | The Proportion you find in the | Þ 
about the Breech, 4 
pa 
pu 
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i 


. 
- 


\. A AP... oa AY 


_—_ 
g— 


—_—— 


— WH we 7 FF WS 


Dh. ovoid. Eco ER. Ao 


< RAS 5 


AQ. OG 


© -» Having ſhown the Proportion of theſe, Ou 
due Powder, both for Proof and Action, it i neceſſary 
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, and their 


to know the Proportion of their Ladles, Rarnmers, and 
Sponge-heads. 

Firlt,” Know that all true-Fortified Ordnance have not one 
PoperGonot Powder, as you may ſee by the foregoing Tables; 

muſt their Ladles be of equal length or breadth according 

to their Bote., 4 

To make this the more clear, know that the Powder doth 77, propor. 
not lie in one proportioned length in every true-Bored, true tion of Pow- 
Fortified Peece 3 For thoſe that ſhoot from one pound Ball to 47 as ſup- 
eight pound, the Powder lieth three Diameters of, the Ball in 2%: 
wngth in a Cartradge,made on a Mould of the Diameter of the 


The natnes of theſe Ordnance are theſe; a Baſe, a Fauconet, News of 
2Faucon, a Minion, a Saker, and a Demi-Culvering. no 

Likewiſe for theſe Ordnance that ſhoot from eight pound Ball Proportion 
to eighteen pound, the Powder lieth about two Diaineters and 9 Powd®, 
abalf long in a Cartradge, made on the Diameter of the Ball mn 

ir names are Demi-Culveringz-Quarter-Cannon, Culvering, n 
or French Demi-Cannon. 

And for theſe true-Bored, true-Fortified Ordnance, that ſhoot Proportion 
from 18 i Ball to 4$ t6, the Powder lieth two Diameters and f Powder, 
aquarter long in a Cartradge,made on a Mould of the Diameter 574 74% 

the Ball : The names of theſe Ordnance, are Culvering, 'or Au ; 
French -Demi-Cannon, Demi-Cannon Ordinary, Demi-Can- * 
non Royal, French-Cannon, and Cannon-Ordinary ; and other” 

they have, as Bafilisks, &c. | 
by what is beforertaught, you may know that the Ladles of 
Ordnance, though of one Fortification, ought not to be of one: 
Proportion. 

You muſt make the Ladles for (mall Ordnance, viz. from one p.goreiay 
pound to eight, of three Diameters of the Ball in length, with of Ladles, 
& mnch as will nail it on the Ladle-head, and the breadth of 
thoſe Ladles ought to be of 1 4, one Diameter and five ſixth 
parts of the Ball 3 this Ladle nailed on a wooden head made of 

three hills thereof of Powder will ſerve for Proof, and 
two fills of Powder will ſerve for Ation to thele Guns. | 

And the Ladles for true-Bored, true-Fortitied Ordnaiice, 
ſhooting from $ fb Ball to 18, —_ to be two Diameters 


and 


%. 
Fe» 


' & © "ALight to 
anda half of the Ball with as much as will nail it on the 
Rammer-heal;, and the th of theſe Ladles, one and five 
fixth of the Diameter of the Ball : Three of theſe Ladles 
fall of Powder will ſerve for Proof, and two full of Powder will 
ſerve for Action. 

Alſo thoſe Ladles for true-Bored, true-Fortified Ordnance, 
that ſhoot from 18 fb Ball to 48 tb, or 465 fb, ought to be 
two Diameters of the Ball loug, and oneand tive ſixth parts of 
the Diameter of the Ball broad : TFhree of theſe Ladles full of 


Powder will ſerve for Proof, and two full of. Powger will ſerve 
for Action. | 


THAT VT. 


' & S there are true-Bored, true-Fortified Ordnance both of 
Braſs and Iron 3. that is to ſay, 11 Iron, and 9 Braſs : So 
there are true-Bored Iron Ordnance of:10-Diameters of the Bore 
in the Breech, and Braſs of 8 Diameters of the Bore about the 
Breech. - 
And becauſe I know that ſome Gunners are not acquainted 
with Arithmetick, (for I have been at Sea with a Gunner that 
could not read) and fo ſuch 'Men not being able to Calnhate 
the Powder of any Guns : Therefore for the publick good of all, 
I have taken the pains to calculate Tables for their help; 'theſe 
Tables ſerve for Iron of 10 Diameters of the Breech, and may 
well ſerve for Braſs of 8 of the Breech, as" the Figure hereby 
ſheweth ; For the Iron Gun is 10 Diameters of the Bore about 
the Breech, 8 = at the Ears, and 6.4 at the Neck. 

The Brafs Pecce is 8 + Diameters of the Bore about the 


Breech, 6-4 at the Ears, and 4 75 at the Muzzle: And thew- 


Diameters are wrought by the Rule of Archimedes ;, that is to 
fay, As 22isto7, ſo is 10,8::,6 4, or 842, 6 54, 4+f, 
to their Diameters : Ay you have it clearly: demonſtrated in its 
proper place 3 For by their Fortifications they are to have their 
Powder, as the Tables following do ſhew. 
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This able ſheweth Proof-Pewder for This T able ſheweth Powder for Afti- 


Iron Ordnance of 10 Diameter: | © on for Iron Ordnance 


10 Dia- 


of the Bore, and for Braſs of | meters pf the Bore about the 
8 :+ Diameters of the Bore about | Breech, and for Braſs of 8 Dia- 


the Breech. meters about the Breech. 
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The Proportion you have in the Copper-Plates, N* 3 and 4. 


In the 15ſt preceding Tables, the firſt Table,or the Table next 
your left hand, ſheweth the weight of the Ball, in the firſt, 
Gird, and fifth Columns, and is marked with the LetterB 3 in 
the ſecond, fourth, and fixth Columns, you have the Powder 
to prove theſe Guns, which are marked with the Letter P; be- 
ing true Bored and Fortified as before-ſaid. | 

In the right-hand Table youhave the Weight of the Ball, in 
the firſt, third, and hfth Columns, marked with the Letter B ; 
and in the ſecond, fourth, and ſixth Columns, being marked 
with the Letter P, the Powder for Action for the Guns, being 
Fortified as before-faid, either of Brafs or Iron, 

K 2 Now 
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A Light to 
Now there are Ordnance of Iron Faxtified with 9 Diameters 
of the Bore about the Breech, ' 


and Braſs of 7 about ; in 


regard I have ſeendivers miſtakes about giving them Powder, 


even of Men 


great Knowledg without Reaſon 


Therefore I will here deſcribe theſe Tables following, to give 
them their due Powder. Lower Fortified than 9 of Iron, and 
7 of Braſs, you ſhall hardly find a true-Bored Peece of 
Ordnance; The Iron Ordnance being 9 Diameters of the 
Bore- about the Breech, 7 at the Trunnions, and 5 ;4 at the 
Muzzle or Neck ; The Braſs Ordnance of 7 Diameters of the 
Bore at the Breech, 5 +? about the Trunnions, and 4 ++ at the 


Neck, 
This T able # the Proof for Iron Ord- 


narce of g Diameters in the 
Breech, and Braſs of 7. 
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T his T able is the Powder for Attion, 


for Iron of 9,& Braſs of 5 Dime- 
ters of the Bore about the Breech, 
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The Proportions you have im the Copper Plate, N* 5 and 6. 


Now 


low 


tha'e Gunners that are nat capable of Calcalation, I have here 


the Art of Gunnery. 65 
Now as theſe are the Tables for true-Fortified, and 

leſſened in Metal, I hold convenient to give Tables for 

Reinforc'd Ordnance 3 theſe have commonly, being Braſs, 

10 Diameters of the Bore about the Breech, and Iron 12 

about the Breech. And though to ſome theſe Tables may 

ſeem fooliſh, I have ſeen thoſe who have been eſteemed 

Able Gunners, that knew not how to- give ſach Guns 

Powder; yea, they have in my preſence wagered, - and not 

one of them knew what they wagered concerning two 

Fach Guns lying at the Head of Terveer confer; where 

amongſt fix Gunners, one only underſtood to give theſe #How mary 

two Guns their true Powder 3 as at the Diſcuſſion, a Gentle- £49775 «? 


. 2s * A - the W. MY, 
man of the Ordnance -to the States did manifeſt in tavour ot the ,,, ,. —_ 
one Man. capable, 


F alſo have been in conteſt with one profeſſing great Art, 

and was arare Perſon in Art : Yet in the Caſtle of Edinburgh, 
. there was a Gally-Gun of Braſs that did ſhoot 28 fb Ball ; 

and thereby he did conclude that Peece to have 13 or 14 tþ ot 

Powder for Action : In hearing this Expreſſion I did laugh : 

The Gentleman was offended. and asked if 1 could teach him ? T5 Diſpure 
(it wasbut in diſdain) : Tan{wered, Sir, if you know not bet- 7 %- 
ter than you expreſs, F am ſure Famable to teach you in this 2vrY ul 
Point : Whereupon he went out'atthe Caſile-Gate, and was ang a Gur- 
ever mine Enemy from that time forth. And to ſatisfy the nr. 
Reader, I will give the Dimenſions of that Peece : She was 
* but 7 Diameters of the Bore about the Breech, and 5 + about 

the Muzzle, for ſhe was plain without Rings, except the Baſe 

an] Muzzle-Rings, or Corniſh-Rings 3 fo that by her Forti- 

cation ſhe could ſuffer bat 6 fþ and 13 ounces of Powder ; 

and with ſo much I have cauſed her to diſcharged di- 

vers times, and could do Service with Peece,,. which 

could” not be done with a true-Fortihed Peece 3 for with this ye Go 
Peece Þ have {hot over the Steeple of Edinburgh, and'the Ball-bedove with 
hath fallen at the next' Lodging where Cromwel did lee. 4 leſſened = 
And this'I did for three times together. Therefore Ifay, An 4 von. 5p v, 


able Man may bz miltaken of a Gun, when he neither knoweth ,,,.. 


the Fortification nor Proportion how to work to give a Peece pre. 
Powder, 
$3 to avoid trouble to Artiſts for Calculating, and to inftruct 


J +: 


A Light to - : 
ſet down the Demonſtration of theſe Guns of Iron, having 
12 about- the Breech, and Braſs baving near 10 Diameters 
about the Breech, and are called Reinforc'd Ordnance, The 
Figures following Demonſirate thetrue Proportion of theſe Re- 
intorc?d Ordnance which require more Powder than true-Bored, 
truc-Fortified Ordnance, as you may ſee by the Tables follow- 
ing 3 which Tables might have been firſt of all: But I obſerve 
that the Gxound-Rule muſt be put in the firſt place z And thoſe 
that do take their Dimenſions from it do follow, whether 
they be Reinforc'd or leſſened of Metal, ſuch as are formerly 
deſcribed. | 

Theſe following Tables, are Tables for Reinforc'd Ordnance, 
which are ſuch as have more ſtrength of Fortihcation, and are 
more able to endure firing : Such as the Bazilisk, Serpents, or 
Slings, &c. and are good to ſhoot with at a great diſtance. 
Having, as I ſuppoſe, given a full account of the true allow- 
ance of Powder for all ſorts of true-Bored Ordnance, both for 
Proof and Action, whether they be Braſs or Iron Guns, it fol- 
loweth that the Gunner ought to know how to go to work 
with his Peece, when he is to apply theſe Tables, by which he 
i5 to give hre. 


_—-—— R 


Tſe Rates Firſt, he ſhall take a piece of Twine, which is to be well 
are tobe 0b- waxed, as the Shoemakers: do their Thread, that it do not 


fro, 


ſtretch nor ſhrink z then meaſure the Peece about at the Touch- 
hole betwixt the Rings, and taking with a pair of Compaſles 
the Diameter of the Bore at the Muzzle, meaſure the Twine 
how -many Diameters of - the Bore is contained about the 
Breech of the Peece, that keep in memory. Now you are to 
know what Ball fits that Peece.as is plainly ſet down in pag.q 2. 
Geometrically ; but may be-exaRly found in the Tables 
of Height and Weight of Shot, and in the Tables of Diame- 
ters of Bores, -<iflitt Scots or Engliſh. When you have found 
the Diameterof the Ball, if you cannot Arithmetically tind the 
Weight by the Diameter of the Ball, then you may reſort to the 
Tables for ſuch Fortifications, and next the weight of Ball you 
have the weight of Powder for that Peece : but you muſt be 
fare your Peece mult be true-bored, as is mentioned in pap. 58. 
For if the Peece be either Taper'd, Chamber'd, or Trummgert- 
bored, theſe Tables will do no ſervice, 


Proof- 


4 


W_ ' WW > Yr 5 ” 


" 


WW > > 4 


el © » 


Fetter B; and in the ſecond, 
fourth, and fixth Columns, you | 


Proof-Powder for Reinforced Ord- 
nance, or Iron Guns of 12 Dia- 
meters of the Bore about the 
Breech, and Braſs Guns near 10 
Diameters. 

[2] P 'B AF. 'y., 

1. 1 o5 17]15 0113328 08 
2 2 og18|15 0513429 10 
3 3 1019Þ16 07/3530. 08 
45 01.20/17 05136 31 08 
5 6 o821118 02137 32 04 
6, 8 ©522]1s8 15]z333 on 
7 9 01,23 20 0013934 ©2 
810 0624[20 12/4935 ©0 


one 1527123 0714337 _ 08 
12:13 1028124 12144'38 05 
13/14 -O129]25 O145'39 O4 
14.14 07/zoſ26 00146140 O2 
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- 


ws þ 

ih for Attion of | Reinforc'd 
Ordnance, or Iron Guns of 12 
Diameters of the Bore about the 
Breech, and Braſs near 10 Dia- 


meters about the Breech. 
B P L P. jB P 
1 © 13/170 o233119 04 
2] 1 7:181r6-* o5 34419 14 
3' 2+ 44\1gjt1 O1 35120 ©$ 
| 3 cones 1036]21 o1 


3 152112 0337j21 og 
4 1422]12 1538ſ22 01 
5 ©$23]13 o$3gſ22 10j 
6, 0224/14 oogeſ23 03 

6.; 1025114 ES 12 
IQ 7 02 26/15 142124 ©6 
14 7 092715 1243/24 14 
12.7 152816 0344125 o8 
13; 8 05/25 16 i2\a5 26 03 
14' 8 14/30[17 04/46 26 13 
15} 9 0631118 orl47]27 04 
16 9 12/32 rs rolq8128 14 


In this Table you have the weight 
of Ball, in the firſt, third, and hfth 
Columns, and is marked with the 


have the, Powder to prove theſe 


In this Table you have the weight 
of Ball, in the hrſt, third, and hich, 


Columns, nuarked' with the w— 


B ; and the ſecond, fourth,! 
{txth Columns, you have the Po 
der for Action, which is marked 


. pk 
J _ 4 Y 


Guns, which is marked with- the 
Letter P; being true-bored and 
Fortified, as above written. 


Theſe Proportions yo.z Fave in the Cop per Flate, N* 7 and $. 


with the Letter P , being true-bo- | 
red and Fortified, as above written. 7 


CHAP, 


© ALight to 


CHAP. XVII. | 


To find the Weight of an Iron Ball in Exgliſh 
Inches Arithmetically for Scots Weight. 


Dd 


Pos that cannot find the Weight of the Ball by Aritbme- 
tick, 1 will here (hew them a Rule, and alſo Tables which 


| L haveCalcullated, as well Decimally, as in Pounds, - Ounces, 


and Drams, from eight parts, to cight of an Inch of the Diameter 
of a Ball; unto ro-Hnches Diameter, both in Scots and Engliſh 
Weight, and alſo in Scots and Engliſh Inches, for the Artihcial 


Gunner his more eaſe. 


_Ic falls out maity times that the Gunner cannot -find 


' Weights and Scalegto weigh his Shot 3 it is therefore neceſſary 
the, Gunner ſhoald know how” to hnd the Weight of his Shot 


Arithmetically ; 'as thus,-If you deſire to know the Weight of 
a Ball; whoſe Diameter is juſt Inches, without any Fraction or 
parts of an Inch,- then you are to multiply the Diameter Cubi- 
tally 3, then double that Produc, and divide the Total by 16, 
you have inithe-Quotient the Pounds- that the Ball weigheth 
and what Remainer you have over, you thall know that..Re- 
mainer is Qunces. 


Example. 


There is a Ball of 4 Inches Diameter given, to find his 
Weight : The Cube of 4 is 64, which being doubled maketh 
128, this 128 being divided by 16, (the ounces in a pound) 
the Quotient giveth 8, which is 8 tb of Scots Weight which 
that Ball doth weigh. 


Behold 


the Art of Gunnery, 


_ Behold the Wark, 
þ 5\128/8 th 
4 16\12 
» — J:2sC 
16 . — 
" IP I 
e- 64 
ch 64 
= — 
ter 428 
iſh | 
ial Bu —a of Scots weight is the true weight of that 
Alle 3 < 
nd And becauſe every Gunner hath not Arithmetick at his Fin- 
ry ers ends, and alfo to cafe the Artificial Gunner, T have .taken 


10t pains to Calculate theſe following Tables, -both of Scots 
of | and Engliſh Weight and Meaſure, &c. as before-faid. I do 
or || tot take them on truſt as others do, but have Calculated them 
bi- my ſelf- from the Ground-Rules, and have given credit tonong 
6, I riever found any yet truly ſet forth. | 
th 3 hs 


70 


ALight co 


| — 


Tables for Iron Ball, whoſe" Dinmeters being meaſured with| 
Exgliſh Inches, are exattly' Calculated for Scots Weight,| 


from eight parts to eight parts 
Inches : Decimally. 


of Engliſh Inches, unto ten 
| - C 


* __ -- 


B [Li Pars. | B|L. Parts] B | Li Parts. | B-|Li. Parts 
+00 ooo24|2{|02 26099| 5x | 16 B82642|7i|55 41528 
:]co ov1g5|2t|02 59961|54| 18 obz8g 74158 18555 
loo 00659 |23|02 97046|5r|I9 4roBg| 7316: 04663 
1100 o1562|3 |03 37500|5-|20 79687 | 8 [64 o0coo| 
- 00 03052| 3x | 03 $1470| 5i| 22 24731 |85|67 04712 
: loo 05273134] 04 29102| 5: |23 :763@B;|70 18945 
7Joo 08374|34 04 80542[5:|25 34741 $4 73- 1.42847 
x |o9 12500 3: | 95 35937 6. 27 _00200| 97; 76 76562 
14 | 00 4M 31 657 95435 [911 48-- 72290 [BY $0 120240 
1:00 #4{7419% bet yp 1Bo[ Sr 140" $1758 | B% 183 © 74023) 
13 | oo 43895134 &7 27319 |5[32 38550|857|87 . 38062 
1:!1co 42187|4 [08 ovoco 6x1 34: 3281219 |go1. 12500 
—  — —_ = _—_— I=c 65 I&- 24408! ri — 
15 |co $3638] 41,08 77365123 | 35: 34692195 }94. 97485; 
12 [00 85992 [45,09 5957902138, 44336 95 198. ; 93164 
12] co $2397 4*| IO 46753 67140 * 61890| 94 | 102 99683 
2: |O1 GCOCOO 4x11 39062 7 142 87500 9 ; | 107 17157 
24101 19946|4*| 12 35645 '£ 45 21313|9%| 111 45825 
2:11 42383 |4:|13 39645|74|47 63476 |9,|115 85742 
24] 01- 67456 4%,14 482181]7:1]59 14136 9+ | 120 37085| 
2.101 9g5312!5 15 6250017: 152 73437 | 10" 125  000co 


weight of theſe -Diameters of 


— — 


Tn this Table you have eight Columns 3 - in the firſt, third, fifth, and 
ſeventh Columns, there are the Inches, and eight parts of Inches that the 
Diameter of the Ball doth contain, and are marked with the Letter B: 
Andiin the- ſecond, fourth, ſixth, and eighth Columns, you have the 
lroh Ball jm Scots Weight 3 - under Li. you 
have Pounds 3 'and under Parts, you have the Decimal parts of Pounds. 


Tables 


————A 


. 
” 
” 
Ps Y "WY = = > ic A#—-& Noo _s 


the Art of Stinnery:; 


CT 


7 Fables fir Iron Ball, whoſe 
4 are exaltly Calculate 


Drameters being meaſured, with Engliſh Inches, | 


or Scots Weight, m Pounds, Ounces and Drams, 


M- "ner rel parts to ei = Ll Engliſh Inches, unto 10Jnches. 
11 {foo . o2 _ J 4 on” Pp 00 1713 42 14 Oo 
t;5|oo0 02 14 43 los” 06 al 45,03 07 
15 00 O03 14 +109 A o8 4147, 10 Ol 
Jit}oo os 03 44-110 -07 08 7il5o 02 og 
I;:|00 ©6. 12 : 11 06 o4 : 52 11 12 
firloo o8 og 44 [12 og .o4 7555. 06 19 
:|co -10 11þ 4413 - 06 | og 74158 oz .15 
= 00- 13 03 4r [14 07 11 Ti162 ' 00 12 
I O1- © ©O 5 [15 10 © 00 8 [64 oo 00 
23] 01 O3 p3 | 54 16 13 og] 83167 ©0 12 
2,|O0T O6 12 54118 ox 06 84170 03 ©0 
23|01 10 13 53 [19g o6 og 81173 05 14 
j2:|o1 15. 04 53120 12 12 8:176 12 04 
123] 02 04 03 «122 03 15] 81180, 03 og 
125] 02 o9 og +123 12 03 4[83 11 13 
- . 7 
j2r o2 15 ©8 1 25 05 o5 _o9 ih 87 06 on 
3 | 03 06 0©0- -+6 27 . 00 ©O 9 191 O2 oo 
3x] 03 13 ©0O} 1123 x1 og 9:194 15 10 
134] 94 04 10| '164]30 0O8 og 93198 14 14 
3z| 94 12 14 -64|32. 06 03 9x [102 15 Is 
13z] 05 ©5 12 6:)34 05 O4 '|9i]107 02 11 
$1 05 15 04 165]36..,05 og +|r11 07 Og 
133] 06 og of] 16:138 07 ol 931115 13 11 
33! 07- 04. 06 (63149 O9 14} 9z 120 05 15 
| la this Table you- have-ſax Columns; in the firſt, third, and hfth Co- 
lamns,. there are the Inches, and eight parts of Inches, that the Diameter 
of the Ball doth contain, and are marked with the Letter Bz and in the 
ſecond, fourth, and ſixth Columns, you have the Weight of theſe Dia- 
meters of Iron Ball in Scots Weightz under Li. you have Ppunds, under | - '% 
On. Ounces, and under Dr. Drams. = 


this Table. 


The Height-Rule you have on the tide of the Quadrant, which proves 
L 2 


bh 


= 


This| 


- 4 : 


| —_ -ALight to 


- This will be. Admirable to ſome Gunners, . and eſpecially, } 
hecauſe-their Weigtit and the Scots Weight doth-not: 

old alike 35 Thave ſob Tablendl Veight by moſt'of the: 

© 'Aathors of Gone and I find them all to-agree, and hold" 
firm, as Mr. Nye writeth.” But indeed I find nothing of inge-- 
- nuity;} fora Man to copy a Table from anothers Works,” and ne- 
vet Examine the Truth of the Work 3. But Ihave made uſe of? 
ther own Ground-Rule,” and. find not one- of them to. have- 

- - wrought it, or ſet the Table down truly. 

Iwill here ſet down the Ground-Rule by which they are -to 
make their Table, that the. Ingenious Gunner may Core it 
himſelf at his plealure. 

Mfr. Nye \Fhus'they ſet it.down,. 2- Inches Diameter give 1- pound: 
ſays, That 1 ounce. 


Dir, out having this for a Rule, you may, if. you pleaſe, make 
1 pound a Lable : 


So 


Behold the Work, 
t6-! -! Inches: cf 
oe - 2 pives I +3 What 25 | On. Dr. . 
—— —— __ 512 12393{/24 3 
8 17 1024 * 
v.. ) 
IT — 2153? 
264- ,, 81 - 2048. 
's : 
ct — 105+ 
512 729 16- 
Fo 17 am—_—_— | 
630 gy 3 
5103 105 1536 
729 —_ 
— 1680. 144 
12393 


Where you ſee, if 2 Inches give one pound one ounce, 
' Inches giveth 1 pound, 8 ounces, and 3 drams, whereof 
-, make an ounce. And by their Tables, becauſe they ___ 


the Art of Gunnery. Tt | 


© be near the Right, they ſet down 4 Inches to give 8 pound 15 
I SY ounces; where by this Work it will be but $-pound & ounces. 
*- * But there is another more ſure way, by this Work following : The 91/8 
14: Say,” As 2 Inches is to one pound two ounces : So- is the Dia Avi 
a: meter given, unto the Weight required, .» 
pes Bebold the Work, | 
"Y Inches, th. Inches. A kb 
to 0 I-77 3 Rule Theve 
. 2 — 3 Calculated 
, £0 18 Pie the Table 
| 4 9 2 
nd 6 "2 
ke " —_ 
18 
27 
486 
$436/760 12 3 
.* + 6 | 
1660/3 fb 12: ounces, 12 drams- 
) 48\ or 3. of an ounce, 


'3. 
. 12 


74 


i. 


5 -A Light to 


| Tate for Jrow Ball; 


b 


whoſe Diameters being meaſured with 


Engliſh Taches, are exattly Calculated Decimally for Engliſh 


Weight ; frome 


unto 10 Inches. 


ight paygs to eight parts of Engliſh Inches, 


$04 4,00 9 | | ws Þ |= =;dl (ws 


ew ws wr | my 
__ 


ts |» 68 4.) 


hy aw bu 
6© 4 + wo 


| [0 


WW DW w vo 
*- j- PRO + = <0,” 


Li Parts. 
©0 '' 00027 
OO "00220 
00 + 00742 
£0«01758 
00 03433 | 
OO 0O©593 3 
OO Og421 
OO 14062 
oo 20023 
O09 27466 
CO 36557 
OO 47461 
OO 60342 
OO 75366 
CO 92697 
O1 125Cco 
O03 34940 
o1 60181 
O1 $8388 
O2 19727 


[B|Li. Parts. 
24|02 $4361 
25| 02 $2456 
23] 093 34177 
3 |03 79687 
33 04 $9153 
3;| 04 $2739 
35; 06 02930 
34] 06 69864 
351097 41577 
33] o8 19234 
4 | O09 ©og0co 


4x, 09 $7039 
45/10 79517 
44,11 77597 
45| 12 
445i 13,, 91226 
4:|15 07104 
47j16 29245 
5 [17 . $7812 


| «<4 4, 6n [wm aw, oo, Ce 


Q& & ©, Q 


$1445 
mmm ein fn, nn 


Li. Parts. 


18 92972 
20 34888 
21 | 83725 
23 3964s 
25 02823 
26 73413 
28 51584 


7 ; $O 86478 
S911 
56 40g03 


Li. Parts. 
62 34219 
65 45874 
68 67746 
72 ©0000 
-175 42801 
[78 96313 
| 82 60703 
:|86 36133 
90 22769 
94 30776 
98. 30319 
102 51562 
106 584671 
111 29810 
115 $7143 

| I20 56836 
225 39093 

3 130 33960 
135 4172: 

>{ 140 6250: 


In this Table you have cight Columns, in the firlt; third, ffth, and 
ſeventh Columns, are the Inches and eight parts of Inches that the Diame. 
ter of the Ball duth contain, an1 are marked with the Letter Bz and in the 
© fecond, fourth, ſixth, and eighth Columns, you have the Weight of theſe 
"F'Oiameters of Iron Ball in Englith Weight : under Li. you have . Pounds, 
"and under Part$:Ybu have the Decimal Parts of Pounds. 


T ables 


_ 


—u 


= - Wo \ 
% "Y- 
- 
- 
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| Tables for Iron Ball, whoſe Diameter 7: meaſured with Engliſh Inches, | | 
' are exattly Calculated for Engliſh Weight, in Pounds,Oiinces.and Drams, 
from eight parts to eight parts of Engliſh Inches, unto 10 Inches. 
B [Li. On. Dr. | B | Li. On: Dr. B| Li. On. Dr. 
"7 ©O O©2' 04 3 o9 co os}  i1|7-| 48 03 12 
tz [00 03 03 [4x[09 13 15 Ts 59 13- 13 
1: [00 oO4 06 | [44] 10+ 12 42 741. 533 09 07 
1400 o5 14 \4#|11 12 07  [7z| 56 ©6 og 
1:00 07 10 +5 | 12" 13* ©0 7:] 59 05 03 
15 {09 O©g9 10 +; IZ 14 10! 71 62 cy C8 
13 [oo 12 Ol 4:\ 15 ©r 02 7:1 65 07 og 
13 [00 14 13 +r| 16" OF 11 7 68 10 13 
2: |ot 02 o9 5 [17 og O4 8 | 72 ©0 oo 
24 | O01 C5 og 5z| 18. 14 14 8:1 75 ©6 14 
2; | Ot O9 10 5; | 20 05 Og 841 78 15 07 
2: |-O1 | 14. 02 Fr | 21 13 06 84182 cg yr 
2:|02 03 03 5z|23 -06 05 $:1 86 05 13 
25 | 02 o8. 11 57 25 CO ,O7 3 So Gn 
23 |O2 14 13 Sx | 26-11 12 £ $4 ©3 ©5 
2;]03 o5 07 541 28 ob -c4 $:198 o4 14 
3 8 19 6 | 30 06 co 9 | 102 08 04 
33 [094 ©4 11 6x] 32 ©5 co 9x1 106 13 cg 
3z| 9% 13 04 6:|34 05 Of 94] 111 04 12 
3z|05 06 08 63136 O06 1$5| 941115 13 15 
2:|06 oo o$ 62138 og 14 93] 120 cg 02 
33106 11 03 651 40 14 O4, $31 125 ©5 oy 
3z]097 06 10 104443 Oh ©© 19: | 130 05 07 
3z [08 o2 15 67] 45 11 ©2 'T194|135 c6 14 


In this Table you have ſix Columns, in the firſt, third, and fifth k 
Columns, there ate the Inches and eight parts of Inches, that-the Diame- | 
ter of the BaJl'doth containz and are marked with the Letter B; -and ins 
the ſecond,.. fqurrh, and beth Columns, you have the Weight of the{&E 
Diameters of Iron Ball in Englith weight 3 under Li, you have Pounds; 
'under Oa. Oances, and under Dr. you have Draits, »* 


By : 


This Heig/i-Rale you have on the [ile of the Quadran, 
: ) & 


th 


"A Light.to 


By which Work and Tables you may examine any other 


Lb Weight, if you will compare. 


Exgmple, 

As in the _— _ y x, 3 Inches Diameter giveth 
3- pound 12 ounces and rams, as you may fee by the 
Work. ; 

Alſo 1 demand what giveth 4 Inches of Diameter. 

Inches t# Inches, 
2 I r7 = 
2 — 4 
— 18 — 5s 

4 16 | 

2 4 Gs *(9 pound. 

$—_ m— 83$ 

8 64 

18 Anſwer, it giveth 946. 
512 
64 
1152 
Another Example, 


Y 4 Inches of Diameter give 9 pound weight, what ſhall 
_V laches give ? Anſwer, 72 pound. 


Inches - + Inches. 


+ 9 . 

: 64460872 th 
— — 08/72 
16 64 Nas 

>» wy om 
— _— 129 
64 512 128 


EF” zrEt © 
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Another Example with a F ration. | 


If 4 Inches of Diameter give 9 pound, what ſhall 6 4 
Inches give ? 


Inches- i Inches. 16691 (# i6 
4 9 6k 64 * 
4 ——- — 
"IO 27 I 
16 27 48 
16 - c— F 
— i189 3 Ounces. | 
95 54 250177147 691 - 
; 16 1536 ** 
mm 729 
256 27 2354 
__ 2304 
5103 
1458 507 | 
” 256 
19683 ns v 
9 251 | 
177147 FuOY 
6 I Anſwer, This Ball of 6 >. Inches Diameter, weigheth 


43 pound 4 ounces fere ; which proves both the Work and 
Tables to be true and juſt, 


Obſervation, 


It is to be obſerved, That as there is a difference betwixt 714 giffe- 
Scots.and Engliſh Weight, viz. as $ to 9, which was menti- rence be- 


oned in pag. 54+ {o is there likewiſe a difference between Scots fwxt Scots % 
and Engliſh Inches,which is as 9 to 103 thatis to ſay.9 Englith ©* Engliſh : 
Inches make 10 Scots Inches 3 as it appeareth in the Tables fol- _ 


bwing. 


M Tables; " : 
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Tables for Iron Ball, whoſe Diameters being meaſured with 
Scots Inches, are exaitly Calculated Decimally for Scots 
Weight ; from eight parts to eight parts of Scots Inches, 


unto 10 Inches. 
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Ia this Table you have cight Columns, in the firſt, third, fifth, and 
ſeventh Columns, are the Inches and eight parts of Inches that the Diame. 
-- 7] ter of-the Ball doth contain, and are marked with the Lefter B; and m the 
| ſecond, fourth, ſixth, and eighth Columns, you have the Weight of theſe 
* | Diameters of Iron Ball in Scots Weight : 


and under Parts, you have the Decunal Parts of Pounds, 


under Li, 


you have Pounds, 
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Tables for Iron Ball, w 
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| In this Table you have fix Columns; in the firſt, third, and hfth Co- 
lamns, there are the Inches, and cight parts of Inches, that the Diameter 
of the Ball doth contain, and are marked with the Letter B; and in the 
cond, fourth, and fixth Columns, you have the Weight of theſe Dia- 
meters of Iron Ball in Scots Weight; under Li. you have Pounds, under 
On. Ounces, and under Dr. Drams. 
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WO 


boſe Diameters being meaſured with Scots Inches, | 
are cxaitlyC alculated for Scots Weight, in Pounds, Oances and Drams, 
from eight parts to eight parts of Scors Inches, unto to Inches. : 
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Tables for Iron Ball, whoſe Diameters being meaſured with 
Scots Inches, are exaitly Calculated for Engliſh Weight, 
from eight parts to eight parts of Scots Inches, unto ten 


Inches, Decimally. 
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In this Table you- have eight Columns ; in the firſt, third, fifth, and 
ſeventh Columns, there are the Inches, and eight parts of Inches that the 
Diameter of the Ball doth contain, and are marked 


And inthe ſecond, fourth, fixth, and eighth Columns, you have the 
weight of theſe Diameters of Iron Ball in Engliſh Weight 3 under Li. you 
have Pounds 3 aud under Parts, you have the Decimal parts of Pounds. 


with the Letter B: 
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| Tables for Iren Ball, whoſe Diameters being meaſured with Scots Inche®? 
are exaitly Calculated for Engliſh Weight, in Pounds,Ounces,and Dran:* 
from eight parts to eight parts of Scots Inches, unto 10 Tnches, 
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In this Table you have fox Columns, in the firſt, third, and fifth 
Columns, there are the Inches and eight parts of Inches, that the Diame- 
ter of the Ball doth contain, and are marked with the Letter B: and in 
the ſecond, fourth, and i1xth Columns, you have the Weight of theſe 
Diameters of Iron Ball in Englicth weight 3 under Li. you have Pounds, 
under On. Ounces, and under Ur. you have Drams, 


—— 


"—_— 


C—— 
- 


Uſe of the 
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Tables of 
Tron Ball, 
miaſured 
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Inches, 
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A Light fo 
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MAE AVE 
The Uſe of the preceding Tables. 


F the Diameter of an Iron Ball be meaſured with Scots In- 


ches, I would know what the fame Ball weigheth in Eng- 
liſh Weight. 


Example. 


There is an Iron Ball, whoſe Diameter is 5 + Scots Inches, 
I demand what the ſame Ball weighs in Englili: Weight. 

Look in the Table in pag. 80. under B in the fifch Column, 
where you find 5 ; Inches; and right againſt ic, in the fixth 
Column, you have 17 pound and - ?5; pounds, which is the 
juſt weight of the ſame Ball. 

Or otherwiſe, Look in the Table in pag. 81. rnder B, in the 
third Column, where you find 5 + Inches 3 and right againſt it, 
in the fourth Column, you have 17 pound, oo ounces, and 
and 14 drams, which is alſo the juſt Weight of the ſame Ball. 

Or if the Diameter of an Iron Ball be meaſured with Scots 
Inches 3 1 deſire to know What the ſame Ball weigheth in Scots 
Weight. 


Example. 


There is an Iron Ball whoſe Diameter is 6 { Scots Inches ; 
I demand what doth the ſame Ball weigh in Scots Weight, 

Look in the Table in pag. 78. under B, in the fifth Co- 
lumn, where you find 6 ; Inches; and right 2gainlt it, in the 
fixth Column, you have 20 pound and +*** parts of a 
pound, which is the juſt weight of thc ſame Ball in Scots 
Weight. . 

Or otherwiſe, Look in the Table in pag. 79. under B, in 
the third Column, where you tind 6 4 Inches; and right 
againſt it, in the fourth Column, you have 2c pounds: and 
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the Art of Gunnery, 83 
15 ounces, which is alſo the- juſt weight of the ſame Ball in 
Scots Weight. And this I will aflure you to be truth, becauſe 
I have calculated all theſe Tables witiz my own Hand, and they 
are {ince reviſed and txuly done, by the laborious pains of 


Mr. Robert Webſter. 


CH A P. XVII. 


To Extra#t the Cube Root of a Number 
not Cubical. 


Doubt not but Men of Reaſon will think, You have the Diameter 

that in Calculating all theſe Tables, I have - Weight of Scots and 
taken great pains, ſo that you need to take _ Tae 4 = Scale, 
the leſs : And becauſe there are many Gunners 4.x; . * 416 the __— 
that cannot uſe their Pen, and ſome that can- - of ore fide Metal, both 
not underftand the uſe of Tables, I therefore Braſs and Hon Ordnance, 
for their help will here ſet down an Height- 4 _ you May give 
Rule for Ball, from one pound to an hundred oder for Attion, 
pound, both in Scots and —_— Weight. . But before this 
Height-Rule be mage, it is needful to ſet down a Cubical Table, 
for except you have this Table, the Height-Rule cannot be traly 


made. 


To Calculate this Table, it is neceflary that you can Extract 
the Cube Root of Irrational Numbers ; which Numbers are fo 
termed, becauſe that from ſuch Numbers you cannot extract a 
true Cube-Root, and therefore tothe Number propounded you 
mult add 3, 6, or 9g Ciphers> by which you may Extract the 
Cube-Root without ſenlible error, as it doth appear in -the 
Examples following. 


E xample. 


Let it be required to extract the Cube-Root of 8302348. 


Having 
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A Light to 


Having diſtributed the Number given into ſeverat Cubes by 
Points, as is directed in Chap. 8. of this. I demand the 


$302 48 202 
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0302 Reſolvendl. 
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126 Diviſor. 


302348 Reſolvend. 


1200 
60 


— — 


12060 Diviſor. 
2400 
240 


o8 


Os 


242408 Ablatitium, 


59940 


Cube-Root of 8, (the firſt Cube on 
the left hand) which I find to be 2 ; 
wherefore placing 2 in the Quotient, 
and $ the Cube thereof, under $ the 


firſt Cube, I drawa Line, ſubtracting 


$ out of 8, the Remainder is ©, which 
I ſubſcribe-under the Line. This is 
always the firſt Work, and is no more 
repeated in the whole Extraction, (as 
was intimated in the third Note of 
chap.8.); then bringing down the next 
Cube, (to wit, the Figures ſtanding 
in the three following places of the 
Number propounded) which is 3c2, 
I place it after the Remainder ©, {© 
is 302 the Reſolvend ; this done, ha- 
ving drawn a Line underneath the 
Reſolvend, I ſeek for the triple of the 
Square of the Root, viz Root 
in the Quotient is 2, which multi- 
plied by it ſelf produceth the Square 

the triple whereof is 12 3. this I 
ubſcribe under the Reſolvend, in ſuch 
manner, that the Figure 2 in the 
Unites place of this triple Square 12, 
may ſtand dire&ly under the Figure 3, 
which is ſeated in the third place of 


the Reſolvend, (to wit, the place of Hundreds): Again, I 
triple the Root 2, which produceth 6, and ſubſcribe this tri- . 
ple Number 6 under the {ſecond place ( or place of Tens) in 
theReſolvend, to wit, under © 3 then drawing a Line under 
the Work, and adding togetherghe ſaid two Numbers latt ſub- 
icribed, as they are ranked, the Sum of them is 126 for a Di- 
viſor : That done, eſteeming 30, to wit, all the places except 
the firft, or place of Unites, in the Reſolvend, as a Dividend, [ 
demand how often the. Divitor 126 is contained in 30, and not 
tmding it once contained therein, I write © in the Quotient ; 
and now becauſe the fur of the three Numbers which ought 
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the two icy we ranked in Oe Work 1209. 
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In like maiiner tht Cube-Root® of 's: will be found to'be' 
—_ to d 125992, ec. By I Ta nvns parts and 
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© The ExtraQion of the Cube-Root is proved by multiplying, 


bd = 


Root Cubically; to wit, the Root being, firſt multiplied 

it ſelf, the Produt ſhall give a Square Number, the which 
quare being multiplied again by the faid Root, the Number 
ariſmg, or "ft Product (in caſe there be no Remainder after 
the ExtraQion is finiſhed) will be equal to the Number pro- 
pounded : 


So-in;the Example of Chap. $. the $4 Cubc-Root. + 


Cube-Root 54 . being multiplyed firſt ___ _ 54 _ 

by it (elf, . LS Thich is a IS 

SquareNumber, then the faid Square 246* 

2916, being multiplied by the Root 54, 270 
ceth 1157464, m_ a Cube 

Vambe equal to the Nu propoun- 2916 Square. - 

ded;whale Cube-Root was required. So 54 

that the  ExtraQtion is right, and the ———— 

ſame Root found is the true Cube-Root 11664 

of the Nurmber -propoſed. But when 14580 

after the Extradtion is finiſhed, there 

happensto be'a Reimainder, and that 157464 Cube.' 

the Root is found as near as you pleaſe 

in Integers and Decimal parts, - (by annexing Ciphers as in 

this Chapter) then ſuch mixt Number expreſſing the Root, 

being multiplied Cubically, muſt produce a mixt Number, Jeſs 

than the Number firſt propounded ; - yet ſo near unto it, - that 

if the Figure ſtanding in the laſt place of the Decimal Fraction 

in the Root be made greater by 1, and the miixt number fo in» 


*creaſed be multiplied Cubically, the Product muſt be greater - 
* than the Number firſt propounded : fo in the firlt Example of 
this Chapter, if 202} 48 be multiplied Cubically, it produceth - 


83013051 49, &c. which is les than the ded Num- 
bet$302348; but if 202] 49 be multiplied Cubically, there 


will ariſe $302535{ 49, &c.: which is greater than the ſaid gi- 
ven Number, 
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| The Table of Cubes, whereby the Height-Rule is made. Thi 


| 


"—Height-Rule you have on the ſide of the Quadrant-Rule,” 
both for Scots and Engliſh Ball... | / 
A [Bil [EE E|=||-[= 
1 | 1000} P26 2967 | Srj3708[] 76| 4235] | 101 [4657 
2 | 1259 27| 3000} \3 [3732 {| 77 | 4254] | 102 [4672 | 
3| 1442] |28] 3036| |53]3756|| 78] 4272| | 103 | 4687 
| 4| 1587] [293972] [5443779 | | 79 | 4299 | [198 {4702 
_$| 2799} [3213127] | 55 [3803 þ | _$o| 228 +1195 [ 4717 
"6| 1817] 1313144 | 156] 3825 { 81] 4326| | 106 | 4732 
| 9119224132 þ3174} | 57 $3845} | $2 4344} [107] 4747 
| 2000 33 $3207 58 #3870 83] $362 1208 4762 
| 9] 208617 3413239 | | 59] 38924 | 84 | 4379] f109| 4776 
1013154] [3513277 pd FL. Iz | 4395 £50 | 4/98 
11] 2223] | 36 3z0r| 61 3936] 86 4413 | 1243 | 4805 
12] 2299 37 | [62 fi 7[| 6714639 142 | 4820 
131.2357 [13 F>-4 279 8 | 4447 þ $333 | 4834 
14 | 2410 [39 | 64 [4600] | By | 4454.1 [119 | 4847 
15|2466|| 49 65 [4920} | 921.4655 | [125 14862 
16| 2519| [42] 6614042 || 92 | 4497 | | 11614877 
47 | 2571] 142: 67 44952|1|. 92 | 4534]. [147 | 4890 
(1812629 | | 43.| 6B) 4981-1: |. 93 [4530 | [ALB | 4904 
0,260] 44 | | 69,4440 þ |' 94414546 |. 419 | 4918 
$@|27"e1 122 |» 25 [452 þ (221 493! 
21|2758] | 46 71 [4140] | 9614578] [121] 4946 
22 | 2802 | | 47 172 14460 97 | 4594 | 1122 | 4959 
23 |2843| | 48 7344179] | $8 14610] [123] 4973 
24129841449 | has 4198 x "i gp-[4658 þ" F124 | 4986 
þ25'| 2924 |; 150: 366d 75) 4d17 |} roo 4644 fi'laas | 5000 
In this Table you have ten Columns, in the ER. bad, fifth, ſeventy 
and ninth Columns, you have the weight of Ball, from 1 tb to 125 th» 
and are marked with the Letter A3 and in the ſecond, fourth, faxth, 
eighth, and tenth Columns, you have. the Cube-Roots and Parts cor- 
-ſpondent to the Weight of Ball, which are marked with the Letter B ; | 
as ſhall appear in the Examples following, 
CHAP. 
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or Scale to know the Weigh 


and his Diameter is divided 
work as followeth. 


"+: & \h Jp - » cad 
The way to find the Diameter of the 
firſt-pownd Ball. -. - 


A TOw if any Artificial Gunner deſire to make a Height-Rule 
t of his Shot, by meaſuring 
the Diaineter of the Ball, and by this Cubical Table:. Firſt he 
muſt know. the exa&t Diameter of a Ball of one- 
of what fort of Metal. or Stone he defacs;his Height-Rule 
or Scale for z the which to do,” obſerve theſe Rules follow- 


Tf 
Firſt, Search until you find a Ball of that Metal very 
ſmooth, of any fize or weight, and take the Diameter exaRtly 
of "that Ball, with a pair of Callabafſero' Corn 
draw that Diatrieter on a piece of, Paper, 
_©* | divideit into. as many eg 
\*2_ ® Ball exaQtly well, w 


- 


7 equal partSas you 


pound weight, 


Then 


Se  L 
; then wei 


that 


ng done, multiply the Divihons of 


Example. 


the Diameter of the Ball Cubically, and divide that Produt 
by the weight of the Ball ; fo from that Quotient 'of your Di- 
you are to extratt the Cube-Root, arid' the C 
of that Ball which'weigheth one pbund weight ofthat 


tient is 


The Ball given isa Ball of Iron, whoſe weight is 12-tb 
into 300 equal parts; which done, 


- _— NO - 


the Art of Gunnery, yz © 
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By which I find 131 parts of the Ball given, to be the juſt | 
Diameter of a Ball of one pound weight, of that Coun 
Weight, As you may ſee by the Diameters herewith an ; 
the Line A B the Diameter of the Ball given, and the Line © D 
the Ball found for one pound. 

Aﬀer you have found the true Diameter of one pound Ball, 
you muſt divide theſame into 1000 equal parts; or make a 
Diagonal Scale of the fame Diameter of the one pound Ball, and | 
ſo reſort to the Table of Cubical Numbers; and having a Scale 
of Paper or Wood ready, you may ſet the Diametew of the Ball . 
on it, from one pound as far as the Table doth run. 

And that may make it the more plain, be- 
hold the Diameter of a Ball of 12 pound; and _ The 
from that, by working as js before taught, you Pientter of « Bull 
may have the Diameter of one pound Ball, 
which is here found, and true in every Con- watt ; 
dition. Thus having the Table of Cubical pag. g2. 
Numbers, wherein you tind the firſt pound is 
1000 in its Root, and the ſecond 1259 of the parts of one 
pound Ball, which is 259 parts more than the Ball of one 

OQ pound , 


131 
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; ky pound ; which added to the Diameter of one pound, gives the 


Ho Diameter of a Ball of.2 pound ; which place on your Ruler, 


then the Table gives 1442, for the Diameter of-a Ball of 3 
pound; ind it you take 442, and add to the Diameter of one 
pound Ball, you have the Diameter of a Ball of 3 pound : And 
thus you may encreaſe and go upward ti!l you have a compleat 
Height-Rule of what heighth you pleaſe. 

So making it, as you are taught, you may anſwer any Que- 
ſtiondemanded of the Weight of BaY,of the Metal and Weig/ts 
of the place it is made for. For all places have not one Weight, 
as you iec by the Table following. 


The Proof of the Height-Rule. 


Now every Height-Rule for Ball, *of what Metal ſoever it be 
made for, is proved in manner following: That when you ex- 
tend your Compaſles to the height of one pound, and with 
the ſame- extention turn your Compaſſes, you ſhall reach 
8 pound; and it you take'the Diameter of a 2 pound Ball, 


/ and turn the Compaſſes about, muſi fall in 16 pound Ball; 


* " and Of 3 pound £024 pound': $0 that all Ball being twice the 


Diameter of the other, muſt carry $ times - the weight of the 
other. 


' Furthermore, - By the Cubical Table; with the Diagonat 


+ Scale of the heighth of one pound Ball,” you may give an ac- 


count” to make Height-Rules, ſhewing the Weight ef Iron 
Ball in any Place or Country, knowing the proportion it 
beareth with our own Scots or Engliſh Weight : So that here 
it will be very requiſite, in regard ordinarily every Countrey 
have their ewn diſtin& Weights and Meaſures, to-give a Cata- 
logue of lomeſcyeral Places, and their Weights, compared with 
ours as you ſee, and -as ſhall be further demonſtrated: for the 
Gunner's more eale. 


T able 


theAxt of Gunnery. 


Table of the Weights of ſeveral Places being 


- compared with gi%ofi edinburgh, 


- Ounces 5] 12 


And that Peece which ſhooteth 36 fb Ball at Edinburgh, will 
require at London a Ball of 40 Ib 5 ounces Engliſh weight. 


Another Exampie. 


Likewiſe if there were a Peece at Edinburgh, -which ſhoots 


; 9 ib Ball ; 1 would know what the Weight of a Ball fit tor 
that Pcecc ſhall be of Dantzick wan 
2 


Behold 


I6. 
| | London ———  — —t12 
Antwerp | —108 
' | Bollogne, betwixt 139 and - 140 
Catalogne _ 160 
| Cullen ——l - 
Cureland = —- 98 
100 pounds at | Dantzick — 
Eainburgh 4 Florence — 142 
maketh at | Zabeck, _ 110 
Lyons — 120 
Gemia, betwixt 152 and ———=x 153 
Amſterdam - 100 
Fenetia, great Weight 106 
| Pr ague - _—_ <2 
! Lublin 128 
I ſet here for Example There is a t it ib ARue i 
Gun in Edinburgh, meaſured by the 100 .36 | 112 !difie the 
Height-Rule, and is found to ſhoot 36 Wiights of 
36 fb Ball; Now the Queſtion is, —_ 
What Weight of Ball the ſame Peece 673-m0s 
doth ſhoot at London And comparing 336 
ehe Weights together, you will tind it 
ftand thus. i6 4c|.32 
16 
192 
32 


. 


-  ALightto : 


Ba pound ; Which added to the Diameter of one pound, gives the 
* Diameter of a Ball of.2 pound 3 which place on your Ruler, 


then the Table gives 1442, for the Diameter of @ Ball of 3 
pound and it you take 442, and add to the Diameter of one 
pound Ball, you have the Diameter of a Ball of 3 pound : And 
thus you may encreaſe and go upward till you have a compleat 
Height-Rule of what heighth you pleaſe. 

So making it, as you are taught, you may anſwer any Que- 
ſtiondemanded of the Weight of Bal.of the Metal and Weig/its 
of the place it is made for. For all places have not one Weight, 
as you tec by the Table following. 


The Proof of the Height-Rule, 


Now every Height-Rule for Bal, "of what Metal ſoever it be 
made for, is proved in manner following : That when you ex- 
tend your Compaſles to the height of one pound, and with 
the fame- extention turn your Compaſſes, you (hall reach 
8 pound; and it you take'the Diameter of a 2 pound Ball, 


; and turn the Compaſſes about, muli fall in 16 pound Ball; 
' and Of 3 pound t0'24 pound : $0 that all Ball being twice the 


Diameter of the other, muſt carry $ times the weight of the 
other. 

Furthermore, By the Cubical Table, with the Diagonal 
Scale of the heighth of one pound Ball, you may give an ac- 
count” to make Height-Rules, ſhewing the Weight of Iron 
Ball in any Place or Country, knowing the proportion it 
beareth with our own Scots or Engliſh Weight : So that here 
it will be very requilite, in regard-ordinarily every Countrey 
have their ewn diltin& Weights and Meaſures, to give a Cata- 
logue of lomeſcveral Places, and their Weights, compared with 
Ours as you fee, and as ſhall be further demonſtrated: for the 
Gunner's more eale. 


le 


the Axt of Gunnery, 
Table of the Weights of ſeveral Places being 
- compared with gw3.ofi dinburgh, 


—_ 


I6. 

| [London =———— —-—t12 
Antwerp —10S 

| Bollogne, betwixt 139 and - 140 

| Catalogne _— 160 

| Cullen m—] 02 

Cureland 98 

100 pounds at | Dantzick — 
Edinburgh &< Florence — 142 
maketh at | Zubeck, —. 110 
Lyons ——— 120 

Gemia, betwixt 152 and ' 153 

Amſterdam ICO 

Fenetia, great Weight 106 

Prague - m— 62 

| Lublin 128 


I ſet here for Example > There is a 
Gun in Edinburgh, meaſured by the 
Height-Rule, and is found to ſhoot 
36 fi Ball; Now the Quettion is, 
What Weight of Ball the fame Peece 
doth ſhoot at London: And comparing 
ehe Weights together, you will tind it 
ftand thus. 
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divirs Pla- 
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And that Peece which ſhooteth 36 fb Ball at Edinburgh, will 
require at London a Ball of 40 Ib 5 ounces Engliſh weight, 


Another Example. 


Likewiſe if there were a Peece at Edinburgh, - which ſhoots 


that Pcecc ſhall be of Dantzick wa 


9 iþ Ball; I would know what the Weight of a Ball fic tor 


Behold 


ALight to. 
' Behold the Work, WV 


100 9 122 You ſee that of that Wei ht it will be 
9 10pouud 15 ounces, and +54 parts of an ' 
t6 8 "I ſo generall 
10198 0 8 y the Gu h 
16 himſelf with Ball in all —_ ds 


588 
. w 


Ounces 35] 683 


c- 2” on” 


And as there is a diverſity in the Weights of { | 

- is there likewiſe a — in the Bren, And Foros er 
neceſſary to give a Catalogue of 

their Feet compared with my _ E 


M Catalogne of the Feet of ſeveral Places compared 


with ours of Edinburgh. d 
Of the Ancient Romans — —— 4pm , 
—_—_ Greeks —— 
the Ancient Babylonians ———._ 
Of Alexandria a oy nu 74.38 
Of the Iſle Samos 79175 
Of Arabia — _ gel73 
200 foot of Edin- | Of Lendon — Tp 
burgh maketh—} Of Paris —— 
Of Leyden — —— 
1Of Antwerp -- _- 
Of Copenbagen — —_ 
Of Yarice __ m_— 
| Of Toledo cm 77.00 h 


IOO] OO 
| Of Stratsburg Ur cones 94] 22 f 
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the Art of Gunnery; 
+ Example. 


There is a Gun in Edinbureb; whoſe Diameter of the Bore 
& meaſured by the Height-Rote tobe 6+ Inches; I demand 
how many Inches of London ſhall the Diameter of the Bore of 
the ſame Peece be. 


Inches, Inches. Inches. 
xg 65 9s 
4 _— 5: Inches. 
4 x 
AS 


I Anſwer, That Pcece whoſe: Diameter of the Boxe is 6, 
Iaches at Edinburgh, is but 54 Inches of Diameter at Lor:doy. 


Another Example. 


There is a Gun at London which ſhooteth a Ball of 63. 1n- 
ches Diameter ; I demand of how many Inches Diameter ſhall-a 
Ball be at Edinburgh which (hall fit the ſame Peece. 


Inches. Inches, Inches. 
g(o 6% 10(0 
*- OO” 3 
AF hag" 
3 " 8s 
7. Inches. 


I' Anſwer, That Ptece which ſhooteth a Ball of 6} Inches 
Diameter at Londor, (hall certainly require a Ball to fit her at 
Edinburgh of 7: Inches. 


* Any Ingenious Gunner obſerving all the Rules that hath been 
deſcribed in this Chapter, may make an Height-Rule for any 


Metal of Ball. : ; 
For more clearing of this, I ſhall ſet here a Table oi: equal 


Diameters and different Weight. | 


The 


A Light to 
The Diameters of Batl«of *09ne Country Weight to 
bs. found by equal and ſeveral Diviſions of ſeve- 


ral Metals and Stones as they are compared 
with Iron. 


i Coppets as Sistoog 
Silvet ——— as 2415 to 31 
Lead — —— 43s 16 1s to 23 | The Proportion 
Quickſilver— as 56 1s to 95 of Iron Ball 


Iron 1s m 


Gold =— — as Sis to 19 | - compared 
__—_— 5 Tin —— as 120 is tO 111 1 wes otþer 
Marble. —— as 96 is to 43 | Metals and 
Sclate as 48 is to 13 Stones. 
Stone as 144 15 tO 35 
| Brick —-— aS 28815 to 65 |} 


Example. 


Thereis a Gun which ſhooteth a Ball of Iron weighing 
24 pounds 3 I demand what ſhall a Ball of Lead of the ſame 
Diameter weigh, 


it6 
XAS 24 23 
od | 3 Rs 
69 
34 : th, 


I Anſwer, This Peece ſhall require a Ball of Lead which 
weigheth 34 pounds and 8 ounces, which ſhall be of the tame 
Diameter as was the Iron Ball of 24 pounds. 


Anather 


- 
—_—_ AMA nn & G@@ © an  Oo—” HH —_ 


ing 


vous 


' Ifameter as was the Iron Ball of 36 tb. 


'ro0 th; with the Diameters of the Ball bath in Scots and 


the Art of Gunnery, | 


þ ' +. © Another Example. 
There is a Gun which ſhooteth a Ball of Iron weighing. 
36 pounds ; I demand what ſhall a Ball of Stone of the tame 
Dizmeter weigh. 
| I6 , 
ASK AS AX 
4 8 3 pound, 


'T Anſiver, This Peece ſhall require a Ball of Stone which 
weigheth but'8 fb and 12 ounces, which thall be of che ſame 


——_ 


Ca AFP. AT 


| the Gunners further eaſe, 1 have ſet down Tables both _ 
of Scots and Engliſh Weight of Iron Ball, from 1 t6 to 


Engliſh Inches, and parts of Inches ; togerher with the Heighth 
of the Bores of the Ordnance that the ſame Ball ſhall fit in the 
like Inches : So that he may take the Diameter of a Ball, (only 
knowing the Weight) 3 as alſo the Heighth of the Bore of the 
Peece, which the tame Ball ſhall tit, from any Diagonal Scale 
of Inches, divided into Decimal parts. 


% 
- 


- 160 A Light fo 
| Tables for Iron Ball, wherein you have the Weight of every Ball given in 
Scots Weight, from 1 to 10016; together with the Digmeters or 
Height 0 Ball 3n Scots Inches, and parts of Inches, exaitly 
C alculated to each pound Weight above-mentioned. 
#13 (4313-4 =1= I a. 4s 
1 | 2.2222 26 55355 | BA 8.2410 76 | 9.4129 
2 12.7998 27 [6.6667 52 | 8.2944 77 | 94540 
3 |3.2049| |28[6.7480| | 53 [53473 78 | 94948 
213-5276] |29|6.8273| | 5418-3994 79 | 9:535! 
E 3.8000 30 [6.9950 55 8.4510 80 | 95752 
6 | 4.0380 31 | 6.9808 56 | 8.5019 $1 | 9.6150 
7 | 4-2509 32 [7.0551 57 | 8.5522 $2 | 9.6544 
$ | 44444 33 |[7-1279| | 58] 8.6019 83 | 9-6934| 
g | 4.6223] [3417-1991 59| 8.6511 84 | 947322} 
| 1014-7876] 135 7.2694| |60|8.6997 | | 85| 97708 
11 | 449421 3617-3377 | |$1 18.7478 86| 9.8089 
12 |5-0877| |37|7-4050| [2 | 8:7953 87 | 9.8468 
13 [52251 38 | 7.4709 63 | $.8423 $8 | 9.8843 
14 | 53559 39 | 7-5360 64 | 8.8889 $9 | -9-9217 
r5 | 5-4804 | * [49 ]7:5999| | 8.9349 | |_90| 99597] 
16 | $+5997 41 | 7.6627 66 | 8.9806 91 | 949954 
17 | 5-7140 42 | 7.7246 67 19.0257 92 | 10.0319 
18 | 5.8238 43 | 7-7853 68 | 9.0703 93 | 10.0681 
19 | 59298 44 | 7.8452 69 | 9.1146 94 | 10,1041 
20 | 6.0320 45 | 7.9042, |70 9.1534 95 10.1398 
21 |6.1310 46 | 7.9623| |71 9-2018 96 | 10.1752 | 
22 16,2268 47 |8.0196| |72 | 92448 97 | 10.2104 
23 | 6.3197 48 | 8.0761 73 | 92874] : 98 | 10.2454 
{24 |6.4100| 49 |$-1318 74 | 9.3297 99 | 10,2801 
25 6.4978 50 $.1868 751 9.3714 100 | 10.3147 
| tn this Table you have cight Columns; in the firſt, third, filth, 
and ſeventh Columns, marked with the Lerter A, is the Weight of the 
Ball in Scots Weight 3 and in the ſecond, fourth, ſixth, and eighth 
{Columns, marked with the Letter B, you have the Diameter of the 
| FBall in Scots Inches, and Decimal parts of Inches. The Gecmetrical 
Demouſfiration of theſe two Tables is in pag. ©4- 
T ables} 


N—_— —— 


-_ 


ad 


Wa ow HP x WW WV WW vw I WT OW 


ww 


* 


_ ___ the Artof Gutinery; xo! 


Vables for Iron Ba, "wherein you hav rhe W\ 


'Peece, whic 
Inches, and 
Plate, pg. 56s 57+ 


marked with the Letter B, yt 
h thoſe Balls ſhall fit, 
Decimal parts of Inches : Whi 


be of every Ball given in 
Scots Weight, from 1 th to 100Þ; fog with the Height of 
the Bore of each Peece anſwering to thoſe Balls, given in Scots 
Inches and parts of Inches, Exattly Calculated to-each pound weight 
| of Ball ahove mentioned, the Wind being truly extralted. 
EB ALSO AFRETE 
Þ 12.3529 26| 6.8695 51 [8.599 76| 9+8223 
2 | 2.945 27 | 6.9566 52 | 8.6550 77 | 9$:$650 
33-3934] |28]-7-0414 53 | 8-7102 78 | 9.9076 
4] 37351] 129] 7-1241 54 8.7645 79 | 9:9497 
| 5 | 4-0235 30| 7-2052 55 | $8184 _ 809-9915 
'6| 4:27 34] [31] 7-284 56 | 8.8715 81 | 10.0330 
7 | 44-5010 32| 7.361 57 | 8.9240 $2 | 10.0742 
8$| 4-7058] [3317-4378 $8 [8.9759 83 | 10.1149 
| 9] 48424] 1347-5121 $59 [90372 84 | 10.1553 
(10) 5-0156] [35 7-5855 60 | 9.0779] | _$5 | 19-1956 
i $1774 367.6567 GI | 9:12481 86 | 10.2354 
22| 5.3300] [3717-72704 [52 19.1777] | 321102749 | 
13) $:4739| [38]7-7957] [93 [92267 88 | 10.3141 | 
114} 5-6109] [3917-8637] [949-2754 89 | 10.3531 
[15|5-7414] |4217:9393} [95 [9:3234] | 92 | 12:3927 
16| 5-8664| | 4117-9959} | $5.1 9-3711 91 | 10.4300 | 
17] 5.9861 42 | 8.0605 67 | 9.4181 92 | 10.4681 
P* 6.1012} [f4318.1238 68 | 9.4647 93 | 10.5058 
[19 6.1876} | 4418-1863 69 | 9.5109 94 | 10.5434 
20 6-2943] |45 82479 70 |9-5566 95 10.5807 | 
211 6.3976} |46]8.3085 71 I 96 | 10.6176 | 
22 16.4975] [47 8.3683] 172 [96467 97 | 10.6543 | 
[231 6:5945], | 481.4272] |73 |9-6912] | 98 | 10.6909 
4| 6:6887] | 49 $.485+| 74 97348 99| 10.7271 | 
5 | 6.7803 5018.5427 55 1'9: 1001 10.7633 
- Jn this Table you have eight Columms 3 in the firſt, third, fifth, and. 
th Columns, marked with the Letter A, gar co Ball in | - 
Weight 3 and in the ſecond, fourth, ſaxth, and ei Colonts, 


yon have the Height of the Bore of each 
the Wind truly Extrafted, in Scots 


ich you have in the Coppe 
p Tall 
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i Tables for Iron Ball wherein you have the 


at 


i 
Weight, from 1 i to 100 ib z together 
of every Ball in Engliſh Inches and parts 


Sk 


Ball given in| 
Diameter or 
of Inches ;, exaitly 
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1.9230 
2.4228 
277735 
3.0526 
3-2883 


3.6786 
3.8460 


4-1430 
4-4026 


4.5216 
4-6347 


[47425 | 
48457 
14-9445 


53-0397 
$1313 


5-30 4 
5-3 
5.4688 


5-5469 


25 5-6229 


3+4943} 


40000 | 


4-2767-| 


5-2198| 


A 
26 
27 
28 
29 
39 


| 


| 


Þ 


2 


16.9409 


| 6.2903 
16:3496 ]- 
5.4079 | 


31 
32 
33 
34 
35 
36 
37 
38 
39 
42 
41 
42] 6.6 
43 
++ 
45 
46 
47 
48 
49 
5O 


B 


5.0969 
$.7690 
5-8394 
5.9081 
$9752 


6.TOS1 
6.1681 
6.2298 


| 


| 


» — 


7+I313 
7.1776 
-7+3233 
7.2685 


5617-3571 


7518 


7.4007 
1:4437 
7.4862 


| 7.5283 
"7.5699 


7.6920 
7-7318 


7-3131 


"7:6110 | 
7-6517 | 
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. Calculated to each pound Weight of Ball above-mentioned. 
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8.1455} 
8.1811} 


8.2163| 
8.2513 
8.2860} 


fifth, 


"> © FB in Engliſh Inches, and Decimal parts of Inhes. 
x .Þ Hp CE 


be lads Table you have eight Columns ; in the firſt, third, 

anc Colurans, marked with the Lecter A, is the Weight of the 
alin Engliſh Weight 3 and in the ſecond, fourth, ſixth, and 

s. marked with the Letter B, you have the Diametes of the 

T ables 


| or 


the Art of Gunnery. 
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"\. | |Tables for Iron Ball, wherein you have the Wei Ball grven in 
. Engliſs Weighs, from 1 ths 100 tb a rifergFu T1 
” . the Bore of each Peece anſwering to thoſe Balls, given in Engliſh 
© | Inches and parts of Inches; Exattly Calculated to each werg bt 
of Ball above mentioned, the Wind being truly extrati 
= BjA; B A[_B | jJAq_B A B 
1] | 1 | 2-0362 26] 5.9446 $I [7.4414 76| $4997 
3] 2 | 2:5653 27| 6.0198] - | 52 17-4897 77\ $5368 
3 3|2-9371| |28| 6,0933 53 17-5374 78] 3.5735 
of | 4|3-2322| |29| 6.1650] |54]7.5845 79| $6101 
3101.5] 34927] [30] 62350]  |5517:6312| | 801 $6463]. 
14] WF þ 6] 3-6998] [31] 6.3035 56 | 7.6770 $1| $.6821 
21 1 7] 3-3950| [32|6-3705] [577-7425]. | 821. 8.7176 
1861 W418] 4-0722 331] 6.4363 58 | 7.7673 83 9.7530 
Sil $4 91 +2353] [34] 65007 59 |7-8117] . | 84| $7586 
rl { [2o| £343] [35] 6.5638] |50 7.8556] | 85 | 8.3227 
og} {ji r | 44804} [| 36| 6.6257 61 | 7.8990! 86 | 8.8571 
34] $122] 46123] [37] 6.6865] |62] 7.9419 87 | 8-8914 
$71 $123] 47369 [38] 6.7462 63 | 7-9844 88 | $.9253 
771 $4-4| 45554] [39|6.38059| [645.0264 89 | 8.9590 
55 45 4-9 683 40 | 6.8625 65 8.0680 _ 90 8.9924 
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Thus having both Arithmetically, and by Tables, given It> 
. ſiruQtions how to make an Height or Diameter-Rule for Ball; 
and likewiſe having ſhown both Arithmetically, Geometrically, 
and by Tables, how to dedu@ the Wind from «he Bore of a 
Peece, thereby to know her true Diameter of Ball z and having 
iven Tables of the Weight of Ball by their Diametws ; 
re it follows, by the Weight of the.Balt and Fortifica- 
tion of the Peece, "that all Ordnance have their Powder either ; 
for Proof or Action. 
. And, as have ſhown by the Tables, all Braſs or Iron Ord-. 
nance ought to have their Powder to their Proof 3 for True-Bo- 
red Ordnance, and True-Fortified,' the Weight of their Ball 
from 1 i to $ t6, and from'$ to 18 three quarters-of their Balls 
Weight ;. and from 18 to.48, twa third parts. of the Weight of 
the Ball, and (6 nay : 
For their Ordinary, follow.the Tables where-you may. ſerve 
ſaſhciently, and fave Powder. | 
For Powder in Serviceor Action, it is to be referred to the 
Gunners diſcretion z and here I will give you Tables, whereby 
the Gunner may give Powder to Taper-Bored Ordnance, either 
- ol Action, or any hot Service, from 1 fb Ball to 36 
I. 


CH AP: _ XXI. 


"A S formerly I have ſhown, all Qrdnance arenot true-bored; : 
'A therefore -Ifuppole it will be . neceſſary for- the Young. 
Gunner to know how to give . Taper-bored Guns -theix Pow- 
der; -and though they are not ordinarily. in theſe Countries, 
- Yetit may happen -ſometime the -Gunner may be ordered to 
make uſe of ſuch. . In my Judgment there are no- Guns, more 
fit to-go in the Head of Regiments-in- an Army than. Taper- 
bored Guns: are; I mean not Leather Guns, by which . the 
King and Country hath been cheated, but ſuch as they make in- 
Holland of Braſs,” Caſt Ordnance, Neither do -I mean ,thoſe 
Taper'd Guns, with which the. Hellanders cheat the World, 
being Plates. of Braſs within and: without, betwixt the Skins. 
there are. Bars and Hoops of Iron. 
A Table: 
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Ordnance, both for 


A. Table of Powder for Taper-Bored. 
Prodf, Attion, and Storm ; frons one pound Iron Ball, 
FO 36 pound, X 
I on. dr. 16 on. dr. i6 on. dr. 
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In this Table is four Columns, in the firſt, under Iron Bajj is the | 

Weight of the Ball that theſe Guns ordinarily ſhoot - in the ſecond, 
. -” . 0 ®. b 

under Proof, is the Weight of Powder for Proof -1n the thixd, under 

Aion, is the Weight of Powder for Action; and in the fourth 

lumn, under Storm, is the Powder for Service. The aj order of 


1 all Gun-Founders is, That for every 6 It Ball the Pe; 
allow 1 tb forthe Wind...  ? vor 


—— OR 


wx. 
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CHAP. XXII. 
To find the Diameter and Length of the Taper d 
Chamber of 4 Pecce. 


ovide a Tamken to the Bore or Heighth of the Ball 3 put 

iton the end of an Half-Pike, and put it up till it ſtop at 
the Chamber or top; take that out again, having before mar- 
ked the Half-Pike ; then put up the Half-Pike in the Gun to 
the Breech, and mark the Hall. Pike again; then take a piece 
of bowed Wire, and put it in at the Touch-hole to the lower 
= of the Chamber, and mark the Wire above the Gun; then 

it up till it hack at the upper part of the Chamber, and 
mark the Wire there again ; ſo meaſuring betwixt theſe two 
Marks of the Wire, you have the ſmall end of the Taper-bore 
then meaſuring the Diameter of the Tamken, and ſo you have 
the great End : Then taking the Diſtance between the marks of 
the Half-Pike, ſo having both Diameters and , (if you 
will) you may draw the form of a Taper'd Chamber on Paper, 
—_—_ the Wind from it, for the Cartrage going up with 
MOTE EAlE, 


CH AP. XXIIL 
For Chamber-bored Guns. 


+ > oaghte mfr of their Balls weight of 

Powder ; So that a Peece ſhooting 24 fb Ball, is proved 

with 6 is Powder : For Ordinary, there is allowed for every 

of Ball 3 ounces of Powder, ſo that there needs no Tx- 

to thoſe Ordnance, for there is not many of thoſe to be found 
but Mortar-Peeces. 


Bur 
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But certainly thoſe Peeces muſt be ancient fince their Founda- Ch4 —_ 
tion 3 That FJoſephwe- imhis Ants iquities of the Yewr doth fay, "4 
That there were Stones ſhot into Let at the Sicgoot 
weight z that at one time one thele Stanes ſhot | rFog 
of a Man, and carried it ſeveral Furlongs from the Body. 

As Tam hexe-to ſpeak of Chamber-Bored Ondnance, {o Ido 
remember that in Holland they uſe to bore their Guns of 6 th 
m_ - iam ec: of ao ns 
uſe © 

Now know that of Charmber-bored Guns, | there are three 
forts; to wit, Firſt, Thoſe that ſhoot Tron Ball ; Secondly, of ene 
Thoſe that ſhoot Stone Balt ; And Thirdly, Theſe that ſhoot bor'd 0rd- 


_ -Granadoes and Fire-Woiks. nance, 


Firſt, Know that it is a Chamber-bored Peece which hath 
two right and true Bores ; the one is the vacant Cylinder, all 


from the Muzzle till you come to the Charged Cylinder ; the 
Charged Cylinder is from the Touch-hole to the great Bore, 


- cc; 1% ATT becauſe it is not'ſo/ great a Bore' as the 


Beef this Chamber be too long and narrow, or ſmall, to 
continue Powder for this ſort of Peeces, then the Ball may be 
delivered before all the Powder be fired, and do little Executi- 
on; For it is without Controverſy, that the vehemency of any 
Ball ſtruck from a Peece, is by virtue of the Powder fired in the 9... ..3. 
Peece before. it come out, and is rather hindred than farthered by j,, ,v; 
any Powder that is fired after it isout, Likewiſe there be Cham- to be with 
bers ſhort and wide, which may be harmful ; for the Powder all diligexce 
firing ſuddenly, before it loo the Ball, the thereof ®rrved fo 
many times doth burſt the Peece ; Thendwe i in this #9 4 


as in all other caſes, a true Proportion be 


.ALight to 


CH AP. XXIV. 


i To know the true Proportion of the Chambers 
| , of Ordnante. 


> The true A firſt of them which ſhoot Iron Ball; a well proportion'd 
Proportion Chamber for a Peece that ſhooteth Iron Ball, ought to be 
how md 5, rec Diameter of 'the , great /Boxe' in the Chamber, and 
Preces, free ers _ the —_— ter of the Ball, —_—_ _—_ of the 
7a : Having-this-Proportion, they | t to have one 
pound Powder for every three polind of Ball-for Proof z and for 
AQction three quarters of a pound ; this being fo plain, it needs 
no Tables. : | 

- The+true . Proportion of a Chamber in a Chamber-bored 
Peece that fhooteth Stone, is once and a half the Diameter of 
the Ball long, -and the Diameter of the Chamber is two third 
parts of the Diatneter of the Ball : having this: ion, One 
pound of: Powder will ſerve to prove a Peece that ſhooteth 
.4 pound of Ball, and three quarters of a Pound for ARion, . the 

Ball being Stone, ' | 
Now I ſuppoſe,. and Þ hope that Ineed not doubt, but_hi- 
therto there is —_ written and declared to the ule of great 
Ordnance of moſt ſorts that are uſed, and how with cantion 

they ought to be hangled. 

1Iwis « And e I in my Youth have ferved for a Gunner both by 
Gwnber Sea and Land, not doubting that any need Inftruction that are 
_ undertakers to be Gunners, (but as aforeſaid) it may be ſome 
Ships ame Friends may prefer ſome Young Men before they be capable, 
to th evento be Gunners of good Ships, who never knew how to 


Downs, i ſhoot a Gun in anger. 
the year 


1639. 
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CHAP. 2X 


Fherefore T will here give ſome weedful Obſerva- 
tions for Gunners of Ships. 


l, He firſt is, That the careful Gunner coming. into a 

new Ship, diligently and carefully meaſure his Guns, 
to know whether they, or any of them, be full Fortified, Re- 
inforced,; or leſſened in Metal. 

2, Then he ſhall with a Ladle and Sponge .draw and make 
dean all his Guns within, that there remain not any old Pow- 
der, Stones, Iron, or any other thing that may do harm. 

3. That he ſhall ſearch all his Guns within, to know if 
they be Taper'd, Chamber'd, or true-Bored, or whether they 
he crakt, flaw'd, or Hony-comb'd within : And tinding what 
Ball ſhe ſhoots, to make the Weight of the Ball above the Port z 
that thereby he may fet' the ſame Mark or Number upon the 
Cartrage and Cafe, that in time of Service, thoſe who bring 
the Powder may not go wrong, 

-4.: The Guns being dimenſioned, and clean as aforefaid, the: - 
Gunner 1hall take half a Ladle. of Powdet for every Gun, and 
bloy them off, - Sponge them well ; and finding them clean, 
Load then the Peece or Guns with their reſpective  Cartrages 
and Powder 3 which being rammed home, with a firait Wad 
after it, then let the Ball roll home to the Wad, and'fet a Wad 
doſe home to the Ball, thac_the Ball xoll not out with, the tum- 
bling of the Ship then muſt; he [Tamken that Peece at the 
Muzzle or Boxe, wich a Wooden, Targken, whicky he muſt 
Tallow with hard Tallow round about for preſerving the 
Powder from Water; Likewiſe make a little Tapon of Ockam 
for the Touch-hole, which muſt be tallowed alſo for Water, 
before the Leaden Apron be put over 3 then make your: Peece , 
fat as occalion beſt preſents. | 7 8 

5. The Peece loaded and faſt, then the Gunner is to haye 
to every Peece 24 Cartrages, at leaſt, ready made z, to wit, 12 
filled, and 12 empty in ſort z Likewiſe he mult be careful, fo 

Q long 
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Tong as the Gunner's Crew are buſie with the Powder, that 
there be no burning Match or other Fire in the Ship z- alſo to lay 
his Cartrages in Barrels or Cheſts in ſort, that when there is oc- 
caſion to be brought, it be without abule. 
14. 6. The Gunner mult fee that he ſort his Ball very well, and 
Fry s great lay every ſort by themſdives in ſeveral Caſes, and upon grery 
burt may Caſe ſet the weight of one of the Shot which is in them. "Al 
come by a he ought to make the Bags for Hail, for the Guns above, ready 
Ball 199 berime, and fill them with Stones, Small Shot, or pieces of 
; old Iron, which may do great damage to the Enemies 


7..If it fall out that any new” Ports muſt be cut out in the 
Ship, the Gunner muſt be careful that they be above a Bean, or 
ok: by if poſſible ; alfo that they be not higher or lower than 
the Ports before. Likewiſe that there be room for the Guns to 
y, becauſe if one Gun ſhould be diſmounted, there might 
another brought to her place : Aud obſerve, that the Cani- 


age ſtanding on-her Truckes, the u oft part of the Carriage 
muſt come-to ſtand in the middle - the Port up and down, that 


a Man may lay his Peece as he pleaſeth. 
8. The Gunner muſt be careful that the Powder in the 
Room be well covered with Hides ; alſo that the Axtrees of the 
Truckes be well {mcer'd with Sope 3: alſo that his Ropes, Rand 
Theſe not 10 tmers, and Sponges be ready at hand 3 and: he muſt not let the 
benegleied. pggyder lie unturned above one Month, otherwiſe the Salt- 
Peter will deſcend to the lower part of the Barrel, which is tobe 
feared if Men ſhould'make uſe of that Powder: And he niuft 
every Month draw the Ordnance, it he fear they have got any 
Wet or Moiſt to the Powder, alfo for fear of the Salt-Peter dil- 
ſolving, which-may prejudice the Peece. And he muſt be 
careful of the Candle and Fire about the. Gun-Room and 
Powder-Room, that there comeno diſaſter. Likewiſe he muſt 
keep a good Account of all'Materials that belong to the Guns, 
as Ball, Match, and Powder, what part thereof he ſpends, and 
ao what now remains, - that he may give a good account 

+ what is become of them. 
3s 9. A Gunner. muſt uſe all diligence before he rencounter 
= with his Enemy, to ſet a Balley of Water betwixt every two 
h & Guns, that when they ſee conveniency, they may dip the 
Sponges for cooling of the Peeces, and fear of Fire cy" , 
whic 
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Which may-do hurt : And that he be careful not to-ſhoot ex- 
cept he hit, for it is ſure, when the Enemy ſees that | he is not 
hurt, 1t gives him more courage : But to enc Y 
Gunners, I will counſel them at Sea, not to uſe a Lont-Staft 
in Service, but firſt obſerving the way of both Ships, whe- 
ther the one heave and the other ſet, or both heave and ſet to- - 
gether and alſo the failing of the Ships, if. both one way, or on 
veral Tacks,whereby he not in vain: Now if the Gunner 
have a ſmall piece of light Match, he ſtanding at- the left ſide 
of the Peece, ſhall ſet his right foot in the Carriage, looking 
over the Peece, and according as he ſees occation give hre, 
and at the fire giving, retire his right foot, and before the Peece 
be recoiling the Gunner is free ; and by trying his Dexterity, 
will make a good Experiment, and that he will do- good Ser- 
vice: But if the Ball have not done to your expectation, you 
may help the next 3 for when you ſee from the Breech of your 
Peece to the Muzzle, and fo to the Mark, you have a Gigs 
e 


- 


of 
theee things 3 fo Exclidavers, that ſeeing over any three thir 
you have a right Line from the firit to the! third, through 
ſecond ; for there is no Man dare promiſe to make a good ſhot 
at Sea, if he have no experience of the Peece, and obſervation of 


the Ship's motion. 


10, Alſo the Gunner muſt be ſure that there be no melted 
Stuff for Fire-Works done in the Ship but on Shore, for it is 
dangerous for a Gunner, and great hazard for Ship and 
Goods, yea and Mens lives : Likewiſe there may no Fire- 
Work be brought above in the Round-Houſe or Cabin to 
ſtand, for fear of ſhot, but muſt be kept below till time 
of necd, either in the Po&wder-Room, or Steward-Room : 


By the - of ſach things there hath been many and cruel 
Examples. . 
Of Neceſſaries that a Sea-Gunzer ought to have 
for bis Ordnance. 


Neceſſaries that a Gunner ought to have for his Oxdnance 
are many, andthe quantity is according to the quantity and 
quality of his Guns ; and alſo if he be in a Man of War, or 
2 Merchant-Man, then there is difference of Proviſions, only 
I will here name them, let every Gunner take what he thinks 

Q 2 will 
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will fit, and-at the Voyage 


. 


. 
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end give ai account what is ſpent,* 


and what he hath,” and'how he ſpent that which is gone. 
1 leave to Powder, 
the Gunners Round-Shot in ſort. 
own diſcre- +: Double-heads in fort. 
ties the . Gut roof! foot, or foot and half long, 
wr x th Wooden Tampkens in fort. 


- Lanthoms; Dark-Lanthorns, 


With what other Infiruments he finds needful. 


Theel, Nec Needles, Twine and Starch. 


Mallet Hatd-Spoaks, Rammer-heads, Worms,, 


.Ladles. 
ds, and Staves to place them on. 


Beds and Coing infort. 


CO Tatuats fer ronching, and twice laid Stuff for 
Fackles. 
:. double. and. fingle Blocks, new Rope fou. 
"Tackles; ene? - + Strouds. for Sponges, 
ſome Lines. - | 


Martine, tarred- Twink, Pot-Ropes 
| —_ wk Cartrages in fort, Axel-Trees and 


7 Bude ta, and int-Spindles, Crows, Splice-- 


Li —_— Staplesand Rings, Tackte-Hooks, Nails. 
"Thimbles, Port-Bands, © Sheet-Lead, and Lead-' 


Shot. 
Old Canvas, Scales and VV. in ſort, 
———— 
Sope, Homs, and Prime-Irons, Height-board. 
Height-Raler and Compaſſes. 
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How to Diſpart 4 Perce of Or anance. 
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' N eafie way to Diſpart a Peece of Ordnance. Firſt, Take 
the Diameter of. the Peece upon the thickeſt part at the 

Bretth with a pair of Callabaſſer Compaſſes, and likewiſe 
. at the Muzzle at thethickeſt part thereof; then draw upon a 
"Paper of Board both Diamevess ; So laying a Ruler _ 
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the Center, draw the Diameter, and then you may the eaſier 
take the Difference betwixt them. 


Example. 


The only The Dianztex. of \the.Breech (in the preceding Figure) is 
op to Di- E F, the Diameter at the Muzzle C D, and the Dlatneter of 
" ae; the Bore A By o you ſee the Difference betwixt the two Cir- 

'clesis DF or EC, which is the true Diſpart of that Peece. 
If you take a-pitce of Wax, orStraw; ax Stick, of the length 
D F, andet on the Muzzle at D, you have a true Diſpart : 1 
havertiade them of Iron and ſcrewed them on. +. 
, | $ 
F OQ. % 
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CH A P. XXVIL 
/ _ Howtolevila Peece of Ordnance to ſhoot at Blank. 
; Fol ' LO þ 


| 
What Coming Point-Blank is a term very much miſconſtrued 
Point- amongſt our Gunners for I have heard ſome fay, they 
Blank Di- have ſhot a Mile and more Point-Blank 3 the which is-con 
faxatlis. to the natuxe of Great Orduance 3 for it is obſerved, that it 
\ muchto ſhoot 350 Paces Blank, accounting / 5 foot to a Pace, 
which is little ever the + pat of a Mile. | 
But to ſhoot Point-Blank, is to be underſtood, that then the 
hollow Cylinder of the Peece lieth upon a level Line, that 
the Ruler of the Quadrant being put into the Mouth of the 
Peece, the Plumb-Line hangeth Perpendicular, thenthat Peece 
lieth td{hoot Point-Blank. | 


To know how to maks a good Shot at a Mark, within 
Point-Blank-reath of the Peece, 


The Peecr lying, 25 is before ſhown, et; the Diſpart of the 
Pecce at the place required On the Muzzle, / then a, Ruler from 

- the Dilpart'to the Breechy of the Feecez Jo turaigg, your Peece 
tothe Mark, you looking from the Breech alongſt the Ru- 
let to the Mark detixed, fue your Peece 3 'and if there be 
| nothing 


s 


f 


nothing defeQtive in the Peece, or Carriage, or Platform, :you + 
make a good Shot : But if the Peece lie-{o; that tht Ruler of; 
the Quadrant being in her Concavity, and the Plumb-Line' 
cut any of the Quadrant,” then is that Peece faid to be eleva-' 
ted, and will ſhoot further than when ſhe lieth level, except 
there be ſome Obje& which lieth higher than the Pecce to ſtop 
it. And if that Peece lie ſo, that when the Ruler of the Qua- 
drant is in her, the Plumb-Line hang without the: Line of 
Level, then that Peece is faid to lie under Metal, and will not 
ſhoot fo far as if the Peece were lying level, except- there be a 
very great deſcent under the Peece, 

Moreover it is certain, it Men have time, and the Obje&t 
lying within Point-Blank-reach of the Peece, that the indufiri- 
ous Gunner obſerving theſe Rules, may do good Service at the 
firſt or ſecond Shot : for it is certain, that if a Man look 
along' any three things or marks on one Line, then betwixt 
the tirſt and third there is a right Line over the ſecond; fo 
that if a Man look from the Breech of a Peece, over the end of 
his Diſpart on the Muzzle of the Peece, and'to the Mark he is 
to ſhoot at, then the Breech of that Peece and that Mark lieth 
on a right Line through the Diſpart : Therefore it is imagined, 
the Mark being within Blank-Reach of the Peece, if the Peece 
be loaded and fired ſhe will make a good ſhot, all impedi+ 
ments being removed. 


CH A P. XXVIII. 


F the Ball err, contrary to your expeQation, either above the 
Mark or below, or on either ſide, follow the Rules follow- 
ing to help the next. 


Rule 1. 
If the Shot err too high or too bow, help it thus : 
When you have done as is deſcribed, and that the Shot hath 
carried too high as in D, or too low as in E, the: Mark you 


ſhoot at being in C ; having loaded your Peece, you are to find 
the 
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the middleof the Bore of thePeece, and the places on the Baſe- 
Ring and Mavzle-Ring correſponding; then you are to, fet the 
Difpare, ſo' you cauſe traverſe your Peece till you bring the 
Breech of the Peece A to the top of the Diſpart at the Muzzle B, 
=_ tha Mark C in a Line; after Fire given, you hold this for 
a Rule. 

But the Gunner may lay:his Peece, very artificially, and yet 
the Shot may carry contrary to! expefation ſeveral ways 3 it 
It be too high as.in D, - help it' thus 3 having laid your Pecce 
3s at firki, *in the Line A B Cp and found the Ball in D3 then 
lengthen your Diſpart on the Muzzle-Ring, till looking over 
the Peece:you find 'A B D this done, you are to cauſe lift the 
Breech of your Peece, till over your Peece and Diſpart you find 
the appointed Mark C ; then fire, and.you will hit your defired 
Mark. . 

Obſerve Likewiſe if your Shot at firſt had been below the Mark, as 
the Copper in E 5 you are to load her, and bring her to her firſt ſtation 3 
Prece, andithen you are to take trom your Dilpart fo much, till you 
Nm. 1. have the Line'A BE; this done, you are-to lower the Metal 

of your | /Peecey till. yout find: your delired Mark. A BC fie 
your Peece and you do good ſervice, | 

Now if the Bill ſhould come to light on either ſide of the 
Mark, (as in the ſecond Figure of the Copper Peece) in E 
to the right hand; to help the next, lay your Peece in all 
pointsas before, with her Diſpart; then you are to go to the 
Breech of your Peece, and find at your conventency a place 
on the Baſe-Ring, looking over the Diſpart, you ſee the mark 
of the ſhot at E 3 mark narrowly that place of the Baſe-Ring, 
(with Chalk, or what you pleaſe) keeping that Mark to look 
over your Peece.;then you! cauſe traverſe your Peece, till looking 
over'your Mark on the Breech,” your Diipart, ' and behold 'C 
your defired Mark in a Line 3 fire that Peece, and you have your 
deſire, And if to the left hand, you may help in the ſame 
manner, 

_ Obſerve the - But if you were to ſhoot at any known diſtance, without 

fem is the the Blank-reach of the-Peece, upon -any degree of Random. 

Loy firit meaſure the diſtance to the Object, and as you find it in 

Num, 2, ' PrOpoWion to the Blank-reach of the Peece, the ſame quantity 

you may take from the Diſpart. For if your diſtance be -: 

farther than the Blank-reach ot the Peece, then take from the 


Diſparr 
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Diſpart + part of its length 3 by holding this proportion, if the 
Obje& be on a right Linefrom you, you will do good ſervice: 

Many times it falls out, that when a Gunner enters a Battery,,” 
Caſtile, or other Fortification 3 before he can have time to ob- * ©. _ 
ſerve Rules, orders are given to fire ſome Ordnance it may be © >, 


in aM his Life he hath not ſeen the like before -that time, there- +» 


fore he tnuſt lay his Peece by the diſcretion of his-Eye and for- 

mer Experience 3 if then his Ball ſtrike the Mark, his Expert. 

ence and Diſcretion is a good Rule ; 'but if the Ball go betides 

expeQation, you may helpas is before taught. For if the Gun- 

ner obſerve theſe Rules cautiouſly, he ſhall hnd both plealure 
- and proht, and have praiſe of the Spectators, 


_ —_ as 
— 


et 


CHAP. 2X 


© The way to Shoot a Ball from a Hill to 4 Valley, * 
- or from aValley to a Hill, 


MY and divers Opinions are there of ſhooting from , 

Height to Valleys, as Nicholas Tartaghia in his firſt as 

Book of Colloquies, and 26thColloquie, afirmeth, That though taſting to 

the | Mark be within Blank-reach of a Peece, the Ball ſhot un. hn Aims 

der Metal will ſtrike above the Mark aimed at. | Eik&wiſe one #*S 

William Claes, in his Book called the Praftick Buketrie, pag.94. begee - 

afhirmeth the ſame by many Inſtances, That a Ball ſhot 'from at, © 

Height will over-ſhoot the Mark, though there be no impe=' = 

diment. But 1 cannot blame the Holiznder, in regard his 

Country is very plain, and no remarkable Height, - whereby 

he mightthave confirmed what he faith by practice. But I ra- 

- ther ere to Luigni Callado, for in his Prattick, manual de 

> Arteyleria, Chap. 8. he informs, That a Ball being ſhot from, 

| 2 Height, will ſtrike below the Mark 3 as I my felt by praQtice 

# have found divers times. | 

 - For in the year 1650, I was in the Caſtle of Edinburgh, By Exyerſs 

"when that Army of Rebels to our King did beleaguer thar*%e. _ 

© Calile, ſo that many times I had occation to ſhoot fo far under 

© Metal, or below the Level-Range, that 1 have been forced” to 
- R : cut 


: 


P_—_ 


=, 
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cut the Breſt-band of- the Carriage quite out, and © to elevates 
the Breech of the Peece, that it hath been egpoted the words | 
fall over the Wall z and though in this caſe 1 durft not coin my- 
Peece with faſt Bed and Coin,.yet always Lfound the Ball to hit 
below the Mark till I helped it. 
A remarks. _ One remarkable inſtance 1had of this, in ſhooting at that 
Wle-Zuftaxce, Mixxor of his Time for Loyalty and Gallantry, James Mar- 


«Mere his Head, ing, on the. Pinacle. of the: 
Ped of nburgh, with which'the-Enemy. reproach us, 


as counting Loyalty a Sin worthy of Death. Now at this time | 
I was by the Governor commanded, that there ſhould not a 
Gun be ſhot in the Caſtle > which 1 took as an-'ill: Omen © 
what followed ; I demanded a Reaſon for it : He told me Fhad. 
too much Blood on. my Head already : I being ſomewhat 
troubled, leſt His Majeſty, and thoſe that loved Him, both A- 
broad and in the Calile, ſhould ſuppoſe me a Helper to the 
Hhes « - Treachery,  delired' the Governor to give me Orders in pre. 
Sheep is Go. ence of all the Souldiers, otherwiſe I would not deſiſt, S6- 
a he ſent for me, and on the- Head of the Parado, commanded: 
ee me that no Ordnance ſhould be ſhot in- the Caftle 3 for if any 
be he * Gunner ſhould do it, 1 ſhould .ſuffer a Council of War. Nes-- 
"© _ _ vexthelels, being curious to have down the Head,. which deſer- 
| ved Honour above what I car» write, I laid a Peece of 245 
. Ball; and becauſe -L.durſt not be acceſſary to any ARing, far 
eG tathat, I deſired Thomas Kniblo, who was Keeper of the. || 
Magazine, .chat he ſhould fire that Peece, after he faw. the; 
Governor and Egone to walk which he did. The Governor. 
hearing 2 Shot, and | in his Gompany, inquired who had ſhot . 
" that Gun: Lanſwered, I knew not 3 fo that one returned to the 
Wall to know who it was, and wherzeat he ſhot the young I 
Man anſwered, Sir, I thought that it- was ſim in you and the 
Maſter Gunner to faffer theſe Men to fortify themſelves, and. 
raiſe Batteries before. your Noſe, and you not ſtop them, wheze- 
fore I ſhot at this, meaning the Battery. 
Bur that Providence had ordered that Head to: be taken 
down with more Honour, 1 admired of its abiding, for the 
Ball took the Stone . joining, to the. Stone whezeun it ſtood ; 
which Stone fc]1 downs. and killed a Drummer, and a Souldier 
or two, on their March betwixt the Lucken-Booths and the 
Church, and the Head remained, till by His Majelty it ms 
cau 
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canſed to be taken down, and buried with ſuch honour as was 
due to it. | 

Now any that knows the Place, knoweth that betwixt” the ,, 2..c.. 
Fore-Wall of the Caſtle and the Tolbooth is not a quarter of 2 of their 
Mile : fo that it was in Blank-reach of a Demi-Caunon: Yet nw ale 
the Peece lying higher than the Mark ſhot at, ſhot lower than ##&% 
the Mark : And Lamof Opinion, that Reaſon mult giveit to + 
be ſo, in regard that the Parallel Line made berwixt the Breech 
and the Di lay 8 Inches near above the Bore of the Peece 3 
and if it carried about fo far below the Mark, I am fare ſhe per- 
Red the Line, the Bore gnade parallel to the Line 


above: $o much for ſhooting from a Heighth to a V; 
which may be helped, by laying your Peece ſo as your may 
iiary Line parallel to the Bore - 


you half a foot above 
© 


7 

Mark, then you ſhall do Servic 

NR ents the ſhooting from a Valley to a 

that a Ball will over-ſhoot the Mark, if it lie within 

point-Blank-reach of the Peece : Reaſon ſhould give it (6 : for 
the Peece being elevated to a great Heighth, the with the 
. force andexaltation of the Powder, doth clevate above the true 
Line, which the Bore maketh to the Mark, in of <6 
Wind or Vacancy that is betwixt the Ball and the Peece: As 
was found by ſhooting at the Caſtle of Edinburgh, where the 
Gunners ſhooting, to diſmount our Ordnance, molt of their 
Shot flew over the whole Caſtle, till obſerved by the Gunnaes 
rights, Depts, and Ditanes, by the Quadranr, you will 
Hei , and Diſtances, c you wi 
have further fatisfaCtion. | | 


_ 
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CHAP. XXX. . 
To know how to make as good a Shot by Night 
A as by Day. | 
Þ | S there is none will deny; that amon the many Terrifi- Fiidde wa 
'L 3 cations which. may be put .— Enemy, to ſhoot *## * 
amongſt them by Night is not - of the leaſt of them ; 
2 


if 


*”' 
: 


But Exp. © 
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Good Obſtr- 
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if you will ſhoot by Night, you. muſt provide by Day,” and 
olive as followeth. 


Firſt, You-are to. lay your Peece by Day, . as is formerly 
taught, being loaded with Powder and Shot, as if you were 


to make preſently your execution at the Place. Then take- 


ions, . if a Mariners Compals, and ſet that on the Breech of the Peece, 


followed. 


and looking over the Pexce you fee the Mark, and obſerve. how 
the place bears off you, ſo, that in. the Night you: may know, 
how, and on what Point of the Compaſs the Place bears off 
you, when you are to give Fire then take a Line and Plum- 
met at the Muzzle of the Peece, and right over the middle . of. 
the Muzzle let the Plummet tothe Platform 3 fo.you ſhall 
remark, or make a mark on the Line where it cutteth with the 
lower edg, of the Bore of the Peece at the Muzzle 3 and like- 
wiſe remark where the Plummet toucheth the Platform : And. 
for your more aſſurance, you may let the. Peece be fired in the 
Day-time at the ſame Mark 3 and as you find that Shot to pro 


. ſegute, you may proceed as is before wgught, and in the. Night 


In the 
Night as by 
Do. 


To be ſure 
Jap will ſee 


where your 


you may, d0.g90d Service... 

_. Firſt, Sct your Peece, as is before ſhown by the Compals, 
cauling - your Matroſs . cr Pioneer to traverſe the Peece to 
your .delire 3 then go to the Muzzle with your Plumb-Line, 
cauſing ther to elevate or abaſe the Metal, till you find the 
Plumb-Line and Plumb fall in their former Stations : So in 
firing that Peece you may ,do good Service by Night or by 
Day. '* E | 

| But withal you muſt obſerve the diſtance to the Mark, if you 
be to ſhoot beyond Blank-reach of the Peece, alſo how the Wind 
is, whethes -with-or again you, or on which ſide ; for by 
theſe means the Ball may change her Courſe; and fo if you 
have a Dark Lanthorn, that you may fee your Compaſs and 
Plurab-Line, obſerving all theſe things, you may ſhoot by 
Night as well as by. Day.” - . 


Butzokynp whether you [h20t right in the Night or nod, 
* \ , X » 


It ſhall be requiſite to take ſome Butter or Tallow, and. 


melt them in ſome Kettle, wherein ,you ſhall dip your Ball that 
is to be ſhot, and roll the fame Ball in fine Powder, . that the 


Bell light, Powdcr mayflick faſt to it 3 , and when you have done, put 


home 


- # * » 
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.home the Powder in your Peece 3 and obſerve you put no Wad 
.betwixt the Powder and the Ball ; fo when you give fire, the 
'Ball will flame as a Candle 3 and where the Ball doth light, the 
mixture will fly on the Object, by the We whereof you will 
ſee whether you have hit the Obje@ or not. 


CH AP. 'XXXL = 


To know how far any Peece will ſhoat 
at any degree of Raiidoms. 


=_— taslr is ſo difficult as there are Proportions of Ordnance, 9... - 
yea it will alter by the aſteration of Weather likewiſe if :» 614 exa6#- 
the place lie higher, the Peece thall ſhoot farther over a Valley math in 
at the ſame Random, than ſhe-thall from a Valley toa Heighth ; Raxdom 
for theſe Reaſons, I have foundmone that ever made Tables. for 74% 
great Ordnance, that would or could make, them” good on all 
Accounts and all 

Now the only Rule by which a.Gunner may know how ma- 
ny Paces his Peece will ſhoot, in elevating from Degree to De- > 
gree, is to take good notice how far ſhe ſhoots Point-Blank, as . 
alſo Horizontal with. the Metal > which Diſtance being marked 
to be © part, ora half, or 4 parts farther than Point-Blank, 
then hath he a convenient Proportion to work hy; and to find. 
his deſire reaſonably near. | 


Example. . 


There is a Demi-Cannon ſhoots Point-Blank 200 Geome- 
txical Paces, and Horizontal with the Metal 400 Paces, this 
holds proportion as 2 to 1, the one half leſs: Therefore fay 
by. the: Rule of Three, As2 is to 1,-ſ0 is 200 to 100 Paces, 
that this Peece ſhoots farther. at every. Degrees elevation. Yet 
not wholly through the Table, fox thexe is a rebating in - 
every Degrees elevation : Now to hnd this, you ſhall yet di- - 
vide 100 by 44, and you have 2 +4 :|.Sg as 3 times 11-is 33, 
and 111i$ 44 therefore when you defixe to make this _ 

take - 


- 


ALight to 
take 2 from 100 there remains g$, which added to 200 makes 
298 then take 2 from ob, and there remains 96, which being 
added to 298, giveth 394 : This is the firſt and ſecond Degree 
elevated 3 this till 25 Degrees efevation, where you 
'have 44, and youhave for 35 elevation - 2400 Paces ; Wl 
then the addition is 28, - and the rebate of every Degree 3 3 by 1 
which you may make this Table following : and in doing fo: BY * 


with all others you have your deſire. 

Thie Table 'A Random T able for « Demi-Cannon to a5 Degrees, | 
willum 'F 
w . | 
"Claſs is bis __ | 
Praftice of 1| 298) [16,1528 31 2308 | 
Ban. DPS 47 43594 132 [344 ; 

oi 34 43s is 1658] 133 2378 | 
4} _5%0| 1912720] 13412419 | 
| 5|þ 67a| [20j1780] |35 [2440 
6 | 758} jarjriz3]. 36 24658 | 
71 $44} | [22 \ri94 | 137] 2493 | 
$ 928 | [23 [1948]. }23&]2515 
9 |1010| |24 [2000 f39 2534 
| 10 |rogo} [252050 [| qof2550 
\ xr }116$} | 26 [2098 4r [2563 4 
12 [1244 [27|2144]. [42 |2573 
| 731318] |28 2188 [43 [2580 | 
14 [1390] |2912230| [44 [2584 
15 11460!) iI2012270! 145 lags | 


This 'is now a brief way of making a Table of Randoms 
for a Demi-Cannon, which may be donein like manner for any 
Peece of Ordnance whatſoever firſt knowing the true Diſtance 
ſhe ſhoots at Point-Blank, and the Diltance ſhe ſhoots lying 
Horizontal by the Metal, compute Difference, and work as be- 

. fore, you have your defire. 
As this Table is for a Demi-Cannon, fo there muſt be one for 


every (ort of "Ordnange the Gunner makes vſe of 3 And he ſhall 
hatdly find truth, . 


| 
| 
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T = Geometrical Quadrant, with the Uſes in Meaſa- 
| ing Diſtances, ' Hrighths, an# Depths, and Di- 
|. Pare moſt uſeful for a Gunpcr. 


8I:E38T 


Firſt, 
T wire be H Thigh Fower, Wall, or C 
> anwiey 2 of anF wer Wal o Cut nr ap 
ec LR $ {or 


OEc the Ruler of the Quadrant ſo to your Eye, that you er 
through the Sights, from the place where you fland, the. 
W mark you deſire to- obſerve 3 then note what part of Unirs 
| es or Verſa, your Thread cuts, and you ſhall find the - 
ighth in this manges, 
1, If the Thread of the Phammet fall on 100, then is the - 
Heighth delirxed equal to the Diſtance betwixt the Obſervers 
foot, and the Ground'or Root of the thing obſerved. 
2. Otherways, if the Theead fall on the pans of Unbra «- . 
= Reta, or Right Shadow, .thea is the diſtance betwixe the Obs to . 
| ny Ex and the ground of the ; obſerved, leſs than the vatiess 
Heighth of the- Body 3 oblerved, acc 2s the parts cut off 4 © the 
Right Shadow. by. the Thread is to 100 3 Therefore uſe the Readrane. 
Rule of. .Poportion, otherwiſe called the Rule of Three, and 
ſet the parts of ee Roght Shadow in the- firſt place, cut by the 
Thread or Plummet-Line, and the: 100 in the fecond,. and 
the Diſtance you are from the Root, - or foot of the Mark, in 
the thixd, and the fourth place wilt ſkew the delixed Heighth ; 
as you may ſce in the Example following, - 


* ws TS WS Www 


Example... 


| poſe the Thread to fall on '25 parts of Unbre Reta, 
F and the diſtance betwixt your Foot and the Wall: be 3o foot : 
| { Then fay, 45 25 "_ Right Shadow. is t9.100 5 oe 

2 


_— A Light td 


30 ſoot the diftance given, to 120 foot the Heighth required : 
-to which you-mnſt add the length brtwixr the Obſervers Eye 
- and the Ground. 


3. But if the Gunner cannot cipher,. then do this; Goo 


far back or forward, till you ſee the Mark deſired, and that the 
Plummet-Line of your Quadrant ( being Ritt obſerving )- fall 
on the parts of Right Shadow : And. kpow- that if the: Line 
fall on 100, the Diſtauce is. equal to' the Heighth : If the Line 
fall on 75 parts, - then the Diſtance is three quarters of the 
Heighth if it fall on 66 4 pagts,, then is the Diſtance 4 parts 
of the Heighth ; if on 50 patts, "the half of the Heighth : i 
ON 33 + parts,” one"third part bf 'the Heighthz and it on 25 


Parts, one quarter of the Heighth: by which you may conclade | 


the Heighth of what you obſerve. 

4. But in obſerving, if the Thread fall in parts of Umbra 
Ferſa, or Contrary Shadow, then know that the Diſtance of 
the Ground to the Place obſerved, is more than the Heighth of 
the fame : And the Proportion is, as 100 parts is more than the 
parts cut off . the-Contrary Shadow fo is the Diſtance from the 
Mark, unto the Heighth of the thing obſerved. 


Example. 
Suppoſe the Thread to fall on'25 parts of UmbraVerſa, and 


the Diſtance betwixt -your- Foot and the Wall be 3oo foot 3; 


Then ſay, As 100 parts is to '25 parts of Contrary Shadow 3 
fo is 300 foot the Diſtance given, to 75 foot the Heighth re- 
quired, To which if you add the Diſtance betwixt the 
Obſervers Eye and the Ground, you ſhall have the true 
Heighth. 

5. And if you cannot Cipher, then go fo far backward or 
forward, always ſeeing the Mark deſired, till the Thread fall 
on what parts of Contrary Shadow you would have it ; and 
if it be 100, then is the Diſtance and Heighth equal ; if it fal! 
on 75 parts, then is the Diſtance one quarter more than the 
Heighth ; if it fall on 66 4 parts, then is the Diſtance one 
third part more than the Heighthz if the Thread fall on 50, 
then is the Diſtance one half more than the Heighth ; if it fall 
on 33 +, then is the Diſtance 4 more than the Heighth , if on 
.25, thenisthe Diſtance thiee quazters more than the Heighth: 
Ever 


—z a» 
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Ever adding the length from your Eye to your Foot, then you 
ſhall certainly have the true Height. 

6, This manner is uſed to meaſure the Height of any thing, 
whereto you may have acceſs : If it were that you mult mea- 
ſure the Height of a Wall, or any other thing ſtanding on the 
lide of - River, : then |you. mult* have two Obſervatiens, 'in 
manner following :;;.Fixit, . Meaſure | the, diſtance from your 
Station to the ſide of the. River 3 -being come to the brim of 
the Water, ftand perpendicularly upright; draw'down the brim 
of -your Hat before your Face, till you looking by the brim of 
your Hat, ſee the Foat or Root of the place you would mea- 
ſure z then turn yohr ſelf about, obſerving ini all things your: 


geſture, till you ſe on that ſide of the River where you ſtand, 


tome Hill, Down, Houſe, or any other Mark 3 . thus you ſhall” 
meaſure with your foot the diſtance to it, and then work as is 
betore ſhown. 


Secondly; 
To meaſure the Height of any thing ſtanding on a Plane from 
you, when you have no acceſs — or were hindred by the 


Enemy fo come near it. 


1. To this Work you muſt have two ſeveral Obſervations, 
= followeth : Put the Ruler of the Quadrant to! your Eye, in 
ſuch manner, that through. the Sights you ſee 'the 
Mark defired; take. notice ' then what parts of 


note well what parts of Contrary or Right Shadow 
your Line cutteth; note that alſo down: Now if it be fo, 
that in both your Stations the Pluramet-Line hath fallen on 
parts of Right Shaduw, then deduce the lefſer from the guear 
ter, and keep the Difference : Then fay by the Rule of Thee, 
On of Umbra Reita, is to 100 patts 
itz So is the Diſtance between the two Star 
delired Height that Body : But it is tq be 


under- 
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Plummet-Line, and then where you ftand fet up.a ae 11 from the Enemies 
Staff ; then you are to go a remarkable diſtance Forts, or Strengths, 
backward or forward, .and take there your ſecond -. _ jor « 
| Station z; and obſerve your Mark as before 3 then 


maſter. 
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that you muſt not forget to add the Height of your 


underſtood, 
Eye from the Ground, 


Example. 


In.the firft place, when yotV find the Thread fall in. 25 parts 
of the Right Shadow, -and inthe ſecond''on: 5013; ' then let the 
diſtance betwixt the ſtationsbe 30 foot... /! '- +» 

Say then by the Rule of Three 3 As'25,; the difference of the 
parts of Obſervation, is to 100-parts of the Quadrant, So is 30 
foot the diſtance of the Stations, to 120 foot the Height requi- 
red. to which add the Height of--your Eye. * 7s 

2, But if at one Station (ox poſſibly at'both Stations)-the 
Thread falls on parts of Contrary Shadow, then the parts mui 
be converted to parts of Right Shadow, as (hall be ſhown in the 
following Example. 


Example. 
ofe there wereplaced ſome-Guns on the top of 3 Hull, as 


DW bet in the by A';” by which the Gumners in the Valley B have 


a great deal of lo(s and trouble 3 wherefore order is-given to one 
cf them, to do his endeavour to diſmount theſe Peeces at A: 
Now to do this with underftanding;-and whathaſte'convtnient; 
Firſt, He muſt know'the height of the Hill'A'D; with the. di- 
ſtance B D : Then he' may by Prop. 47: of the- firſt Beok of 
Euclide, find the length of the H uſal Line AB3 to be 
aſſured how many degrees of the Quadrant his Peece mult be 
clevated:to the Mark. 


Take for- Ex ample. 


We ſay that the firſt Station obſerved, the Thread fell on 
25 parts of Contrary:Shadow, and at the ſecond on 90 parts 
of Right Shadow ;, then you cannot take 9o parts from 25 

arts ; therefore you- mult alter the 25 parts of Contrary 
w .to parts of Right Shadow, in manner following: 
Maltiply 100, the one' fide of the Quadrant by it ſelf, and 
you have 200co; this you divide by 25 the parts of Contrary 


| Shadow, and you have in the Quotient 40H parts of Right Sha- 


dow, 


our 
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dow, which is equal to 25 parts of Contrary Shadow ; then 


take 90 parts from 400 parts, there remain 310 for the .Diffe- - 


rence : Alſo let the Diſtance betwixt the two Stations, from 

Bto C, be 200 foot: Then fay by the Rule of Three, As 

310 is to 100 parts in the Quadrant x ; Sois 200 foot the Di- 

ftance of the Stations, to 64 44, which is very near 64 + foot, 

the Height of the Hill A D: We ſhould now ſhew the way to 

find the Diftance A B and BD that thoſe who conn ciphers 
may underſtand this. 


Thirdly ; 2 


Therefore we will give one Example or two, that 
fic without p bulls | 4. 


Theſe muſt ſearch out their Stations, in -which the Thiead 
may fall on all ſuch parts of the Right and Contrary Shadow 
3s they deſire; whichis eaſy tobe done, if they go diſcretly for- 
ward or backward, and meaſure the Diſtance betwixt the Stati- 
ons, till the Thread fall where they deſre, 

7. If the Thread fall at the firſt Station upen 100, and at the 
ſecond on 50 parts of Right\Shadew, then is the Diſtance half 
the Height. 

2, Or if the Thread fall at-the firſt Station upon 100, and 
at the ſecond on 66 4 of Right Shadow, then is the IDiftance 
S_ your Stations one third part of the delved Height. 

. And if the Thread falll at che firſfkStation-on 100, aud at 
the ras” on 75 of Right Shadow, then is- your Dittange jult 
one quarter of the delired:Height. 

4. Likewiſe if at the firſt Station the Thread fall on 100, 
and at the ſecond on 66 5 Part of Contrary Shadow, then s 
the Diftance halt the Hei 

5; Or.if the Thread lat the firſt Station on 100, and at 
the ſecond 0n-50-parts of Contrary Shadow, then is the; Di- 
Nance equal co the Height delted, 

6. The fame it ſhall be, if at the firſt Station the Thizad 
fall on 50 parts of Right Shadow, and the ſecond on 66 4 of 
Contrary Shadow : But ſtill remember to add the Height of 
your Eye above the Ground. 


S 2 Fourthly 3* 


OS 
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Fourthly ; 
To meaſure the Diſt ance to any place, or the Breaath and 
Length of any Plane or Water. 


By what hath been faid before, it appears plainly that in the 
meaſuring the Height of any thing, there muſt be once a 
known Diſtance, to wit, ſome length of the Plane whereon 
the Height is exeted : Likewiſe in meaſuring any Diſtances, 
as the length of a Field, it is very neceſſary to know the Height 
of ſomething thereby 3 which may be eaſily done : for if you 
were to meaſure the Diſtance to a Fart, Battery, Trinal,. or 
Bulwark, which you-defire to know if the Diſtance be not 

t, in that caſe you need know no Height but your Eye 
Fam the Ground where you ſtand z But if the Diſtance you 
would" meaſure be great, then it is needful to have. a' known 
Height to- ftand' upon, which Height you muſt add to the 
Height of-your Eye, which may be done with a Plumb-Line, 
whoſe Marks you know: Then Work as followeth. 


Exanaple. 


Take for Example, that you deſire to meafure the Diſtance 
from B to D;: ther turn the Center of your Quadrant to your 
Eye, and obſerve throngh both your Sights the Point Dz-. re- 
'mark well what part ofRight or Contrary Shadow the Thread 
eutteth;- If ithappen to fall on 100 parts, then ought the Di- 
ſtance to be equal to your Height: But if the Thread fall on 
parts of Contrary Shadow, which in ſuch Caſes is ordinary, 
then is your deſtred Length more than your: known Height, ſo 
much in proportioh as 100 is more than the parts cut of Con- 
trary Shadow, which the Line ſheweth. Therefore fay by- the 
Rule of Three; As the parts of Contrary Shadow, .which the 
Plumb-Line ſheweth, is to 100 ;, So is the known Height unto 
the Diſtance required, 
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Example. 


The Thread cutteth 1 -' parts of Contrary Shadow, and the 
Height from the Eye to the Ground is 5 foot : Then work as 
followeth, and you will tind the length B D to be 375 foot: 


I 7 ICO 5 
—— 3: 
4 — 
IS 
100 
AX £08 


Facit 375 Foot. 


Now having the Perpendicular A D, -and the Baſe-B D, you 
may ealily find the Hypotenuſal A B, to be near 380 foot: But 
here you are to extract the Square Root, for Exclide in the 47th 
Prop. of the firſt Book of his Elements; hath proved by De- 
monltration, That in Right-Angled Triangles, the Square 
which is made of the ſide ſubtending the Right Angle, is equal 
to the Squares which are ngde of the lces containing the- 
Right Angle. Where if two ſides be given, we may find the 
third ſide thus ;+ in the Right- Angled THangle-A D B, you 
have AD 64 © foot, ani you have the Baſe BD 375 foot; 
whoſe Squares being added, and the Square-Root extracted, 
you ſhall have the Square-Root near to be 380 4 foot for the 


'Hypotenuſfal A B : For Extracting the Square Root, it is de- 


{cribed in Chap. 6, and 7. 
This I have done for the uſe of Young Gunners, that when ' 


'occalion may preſent, they may lay their Peeces at a reaſona- 
ble Degree, thereby to come near the Mark at the tuſt Shot ; . 
And always thay obſerve a greater diſtance from. a Height to a : 


Valley. 
Example. We 


There is a Caſtle, as the Figure ſheweth, and in the Bat+.+—— 


t 
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7 "© 
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Neceſſary 


tery«there hes a Peece of Ordnance ; It it were deſired of the 
Gunner:to$how if this Peece' might be of ſervice to dilmount 
the Peece 'urthe Battery C: Now the Gunner mult deltire time 
to meaſure th.-Ditiance from him to the Battery C3 whereby 
he rzay the more affuredly Anſwer. = 

ſhallhe take a Line and meaſure the Height AB then 
ſtanding at A;-ſhall take the Quadrant with the Center to his 
Eye, and belwiliing through the Sights the Mark C, Remark 
narrowly the: dfts cut by the Plumb-Line, which is without 
fail parts of: the' Contrary Shadow : Then fay, As the parts 
of Contrary Shaadw are to 100 So is my Height from the low 
Battery to the Diffance required. Let the Height AB be 95 
foot, -and the parts of Contrary Shadow 5 {, and you will 
find the Facit -tqitbe 1809 4 foot, or 362 Geometrical Paces 
very near. . 


$5 I0O 95 
 ? 4 (7 
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But if you pleaſe to reduce theDiſtance to Paces, divide the 
Quotient by 5, fr 5 foot make a Pace, and you have 
atoreſaic, " 

This is fo clear, that I think any Gunner may perceive, that 
if he be in the Battery C, clevate his Peece two Degrees above 
the Level, that then be might do good Service, and by once 
firing, if the Ball go beyond expectation, you may help the 


The like may -the Gunner in the Battery B do, and alſo the 


Obſervati=. Gunner in the Battery A: to © : and ſo each to other, for they 


mers 
$ / 314 Or 


ens jor Gut have double Advan . of the Gunner at Sea,» except be be 


lying in a River; let his Ship lic never fo fill, fo Jeng s 
ſhe is a-float, ſhe hath ever a Motion, nevertheleſs the Obſervant 
Gunner in a Ship may do good Service. 

For I my felt in the year 1652, or 53, being forced from 
Scotland, when the War began betwixt the States of Holand, 


and 
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and the (then) State of England; and as many better than I: 

were in neceſſity, I put ray {elf -in a Frigot of T>rveer, . one 
Facques Wolfes Captain, I ſerved there for a Gunner, and in 

our Voyage to Shezland to bring home the Hollauds Feſt-India 

Fleet, we met with a Storm, where we loft above -20 Sail of 

our Fleet, our Ship was called Prince Rxpert 5 but with this | 

Ship we were forced to come to Anchor betwrtt Fulles and 
Shetland, and by providence road the Storr Y*uts when-we 

had fair Weather, we went to Braſa Sounc”* "Shetland, and 

there riding at Anchor with three Shipsot.<<urFleet: the 
Commander or Corporal of the Souldiers ar>"4fell at Diſpute 
concerning his Men, that they could not 56 Lat a Mark ; 
whereupon he told me, That I could not ſhoat fo well with a 

great Gun, as any of ther did with their Mulquetz at aft Þwa- 

gered with him that I would ſhoot as near with a great Gun, as 

he himſelf with a Muſquet > whereupon we agreed, ( the 
Wager was two Rix Dollars) : 1 tent the Quarter-Maſter * 
to-our Captain, who was aboard one of his Conſorts at Din- 

ner,” for liberty to ſhoot 5 which was granted#- The Mark we 
were to ſhoot at, was the Buoy of the Anchor the fame 
Ship our Captain was aboard of 3* fo that we had ras A; 
tains for Judges : I brought a Sacker-Cut, fromthe breaſt*of 

the Steerage to the Main Maſt z I diſparted and loaded hery 

ard ſet her to the Port, I fer her to the middle Port of the Ships 

then we were at 2 Conteit who ſhould ſhootfirſtz I gave hin 

that priviledg : So after he ſhot, he found he came not near by 

three yards, as it was atledged ; and that he might be better' 

pleaſed, I gave him liberty to ſhoot again, where he made lit- 7h is traz, 


tle mends : Then laid my Gun to the Port, and obſerving the and cam be 


ranging of the Ship, Tj. gave fire at my conveniency,. and 
Rrook the Buoy, which lay about 150 paces from-us; there arc *—p" 
Men here in Londen that did fee it. I fay, good: may” © © 
be done aboard a Ship, if the Gunner be cautious.*” his +. 

I would have you know, that I would have Gunners "= 
der, that the middle of a Ship is the only - for to: make a” | 

(hot, though by accident there may-be forme made either 

*2fore or afterz as I will give an Exawple - 


"4 


4 -S- 


- 394 Pacts..Exen lo may the G'mner in the Valley at the Battery G, oble 
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Example. 


432 


- 
In the F3- Suppoſe there is a Ship-in a River or ſmooth Road a pretty 
gre, Numb. diſtance off, as this Ship EF : The Gunner is demandcd it he 


A33» could'do any good Service with his Guns at the Battery on the 


Shore G, which only. could wrong them, 


is to uſe bert what diſtance ﬀ therefore he muſt-obſerve as followeth : 

+ Deni- Firſt, witha Lead-Line meaſure the length from your Topmalt- 

which (ts Head to-che Watery as from E toF ; then go to the Topmalt- 

Point-blank Head in F,and © with the Center of your Quadrant to the 

200 Paces, Eye, that through the Sights you ſee the Battery G, and in al! 
things doing as in the Battery A for clearing. 


* ThePeecebe This ne ior, could not be anſwered, till he knew 


Example. 


Let the Heir): from the Water to the Topmaſi-Head be 90 
foot, ado » ce of Contrary Shadow 5 3 1ofſet it on the Rule 


as follo 
T.- 
F 100 90 
go 
J 25 
1800 foot. 


Which is 360 Geometrical Paces. 


. , Suppoſe the Gunner in the Ship had a Demi-Cannon, whi 

4 hay ſhootrerh Poinc-Blank 200 Paces3 Therefore may the Gun 
ak conclude to elevate his Puece 2 Degrees, and thereby at the ti 
xos boots -ſhot be pretty near the Mark; by which he may help the ſecond: 


to.do-good {rrvice.on.the Ship EF : Likewiſe the Gunner ;jin the 

Batterry A, may do good Seryice every-where round about, if 
- he obſerve what is before ſet down : Nevertheleſs my detire is to 
ſe: dow:. another Example of obſerving, by the Croſs-Staff. ' 


=. 
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Example. 


It is deſired to know the- Breadth of the Bulwark ABC: 

Firſt, You are to obſerve 'the Diffance to the fame, as from D- 

to B, which we fuppole to be 7p foot 3 the Cxols-Staff 

as EFG, having thus on the cid of yout Staff'a' 35 FG, 

at ſuch diſtance as you may fee by the Finſom Fin C, and 

Gin A then divide the length of your Staff in as many equal TheBreadth 
parts as you pleaſe : As here let be 15 parts, and the Croſs F G, * £ngth of 
we make 7 of the ſame parts : Then ſay by the Rule of Three, be mas 
As 15 parts, the length of the Staff, is to.750 foot K Ba Soi RC 
7 parts, the length of the Croſs, to 350 foot for the. Bulwark doxe is ov 
ABC. Do the like with all others, and give. heed'to the mamer, 
following Queſtions and An(wers,which are uſeful for all Com- 

manders, Captains, or practiſed Gunners, as well in Offenſive 
as Defenſive Service by Sea or Land. 

If a Man were on the top of a Rock or Hill, on the ide of 1 
aRiver, and on the other lide ſaw a Tree, and would know the | 
diſtance over to that Tree, as the Figure CAB: Todo this you 3 
have two Obſervations, the one is the Line of Levelyz then go- 
ing on a Right Line from A to C, you obſerve, and find the 
Thread cut 54 parts of Right Shadow ; then meaſuring your «x 
diſtance A C, and finding it 63 foot, - you follow thg Ground. ! 
Rules, 54 gives 100, what 63 foot Difference of Stations ? 


X 
$4—100— 63 #(3 


100 #80, 16 44 
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CHAP. XXXIV. 


Oeltiods for the Prifficte of whit hath 
yn eng: 


% 


Oweſtion 1: 

-a: General with his Army: harh beſieged a firong 
| ' PFoit, Caffle, or Town, and harh fecared his Army ty 
WitfenAraarsy and hah idken notice of the moſt hitting placs 
tbr A :”" Mow the Queſtion is to the Guiiner, How 
Vicar they wriay approuch the pRce With Batteries, and at whit 
Diſtzrice the Cannon will'do the belt ſervice, that there they may 
be planted and made. 


If 1 were tounfiver, Twould defire to approach as nears it 
were poffidle to cdrhe,/arid to pmvir the Batterios whout 200,20 
ſome 5o foot from Sie Morher 3 'atd if-it were pofſidle xven 
the Edniterſcatp: not only thereby to pive the phice moſt ds 


| nd ety ate the Enemy*from fallyiig 
6 them Madlt prejudice at their Cafements, 
ins 2d Gaawers, by Which they mipht-be forged rot tb 


dare to ſhew a Head above the Wall. 
Dneſtddn: 2. 

This Refolation is good, but very dangerous -to_perſarm; 
for as theProverb is, It isdanperous to chaſe a Dog out 'of his 
Neſt; forif there by i brave Enemy within, how could you 
approach ſo-near, butitſhqould cofi many a brave Souldir 
his Life ?- k 

Sf -»* Adftver. 

As it is-without Contxoverly, where Carpenters-work there 


7 muſt ll Chips 3 but that will never cool the -Eoofage-6f & 


"brave generous Spirit,. ever conlidering, where-ever we ar, 
weare-in the Hand of God ; yea, the dangerismot in all pla- 
-ces like, for j&-you be where there is Earthretongh to work, 

_ thee yg in to caſt up Trenches and Mounts againſt the 

e yourſelves fromÞarm 3 for the higher the Eand 

8, 
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b, the deeper b the Trench tobe made, to.Gave I. fg the 


Gght of the Enemy, 


PUIELIE . ____1 FAMA 32 
the Cannon is to do ſervice; Whether ſhaald you chuſe, a Bul- 
———__———— my Te} 


meat thexe, the Bulwark is better than the 
Curtain, and is a principal Strength; Audif you wake our 
Breach for Men to enter, you and'them ſometimes cut off, fo 
thac you raay; begin to tortifie there anew, mhon 209: 446.99.) 
were. in the Enemies Baſom > this occaſion you bave not in & 
ran, Sec Capt. Hexham. 


- F'you mt eg ee And foupd there forme Guus 


; So 
7 "& he. Perce: be le habe the mufi_be- drawn ay 
in policy might ve. .3 Perce: on (putpole. to 
'theis Ears that fake her: When drawn a piece of bowed 
Wire being put in at the Touch-bole down to the bottam of the 
Concave, upon the Metal mark that Wize with. a 
bale the Wire' up vill it hack on the uppgx. part of the: 
tht:Qhamber, and mark 45: your Wires 
tance betwixt the. two Marks, that + the: Dj 
the Bore : And ſee if it be the Diametet of the 
e: if you find her a true-bored Peece, then 
Cappatſcs bel the Ne ths Pwr 
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ing your. Gom utes the Manks, lay that to 
Able: and yori will bave the Height of 
finding the Weight of the Bal reſort 
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der for that Fortification, and where you- find her Weight of 
Ball, you will find the Weight of Powder for that Peece 3 for 
having the Diameter of the Bore and one fide Metal, double the 
one ſide Metal, and add the Bore to-it, you have the Diameter 
of the whole Peece : Then fay, As 7 isto 22; So is the Dia- 
meter of the Peece to her Circumference : And having one ſide 
Metal at the Breech and Muzzle, you have a Diſpart: So pre 


fently you-may-do good Service. - 


Daeſtion 5. 

When you have the Diameter of the Bore of a Peece, How do 
you know what Ball will ſerve that- Peece to ſhoot, and neither 
be too high, thereby to hurt the Peece 3 neither too low, to mil- 
carry by reaſon of the two tnuch Wind ? | | 


Anſwer. 

As-it is convenient the Ball be ſomething lower than the 
Bore of the Gun that it ſerves for 3 and ſome have thought fit 
to declare one quafter of an Inch to be ſufficient Wind: to all 
Balls 3 and others have declared, that a twentieth part of the Di 
ameter of the Ball, is a ſufficient Wind for all Guns: I hold that 
quarter of an Incl to be altogether abfurd'3 becauſe except a Mai 
can give the true Demonſtration, as ' you are taught, and is ſe 
forth in peg. 42, to 52. he ſhall never know how to extraft the 
Wind betwixt the Bore of a Peece and her Ball. For if you 
pleaſe to try for fancy; A Cannon of 8 Inchesin the Bore, ſhall 
have the Wind-for her Ball ,43 part of the Diameter; as alſo; 
Baſe of two Inches in the Diameter of the Bore, hath but 4 
part of the Diameter of the Bore 3- for if a'Peece of 1 ft; Ball 
thall have proportionable to 9 fb Ball, ſhe would have no Wind 
at all; and if a Gun of 63th Ball had proportionable Wiad 
as a Gun of 9 ib Rall, ſhe would have roo much by + part 
behold the Demonſtration, Folie 102. and aPeece of 4 ; Inch 
in the Bore, hath juſt: -part of the Diameter of her Bot 

forthe Wind to her Ball: which will never ſtand as a genenl 
Rule, except it be Geometrically demonſtrated, where you wil 
find the Height of the Carmon-Ball juſt 4? parts of her Bore, 
the ſmall-Ball-33 parts, and the other 2; parts: Whereforel 
aver, all that hathibeen writ tothis purpoſe, is but Suppoſition 
ard no rea} Rule 3 but Geometrically you have your defire, and 
need not'to follow-any 'other Rule. for extrating the Wind to 
find the True Ball. - 

| Queſt 
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a Ball to fit a Peece, the Queſtion is; - How ſhal you know the 


_ weightof that Ball, "—_ " Wh ___ 
t ſide Some receive this by a common Opinion, that at 4 Inches Da 


.0. meter of a Caſt Iron Ball is 9 th: Averdapoiſe Weight, as 
may ſee by Dr. W _ Taltimeiria ; wheteforc I fay thats 


the moſt certain Now if 4 Inches Diameter weighs 
w do 9 tþ ; What ſhall _ Incheon weigh? You willfind the wark 
ither ſtand thus. 


Inches. ib. Inches. = - 
4 9 2 - c 
| the 4 8 2 by 1 andy; =+ —_— 
© fr _— — — Which is 2 ounces« * 7 
» al _ sx 
16 72 4. 
> Di 4 2 
64 +8 


that 
Mar 
5 ſet 
the And it is a general Rule ; behold your ſce a Ball of 2 Inches 
you Diameter weigheth 1 tb 2 ounces': I:you hold this for a Rule, 
hal 8 you may work and corre& all Tablesof this kind that are made 
los in England : Likewiſe, I ſay, you may find the weight of any 
S Iron Ball thus 3 Say, 02%. 

/ind 

fer Inches. tb. Inches. 
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: It hath been eyer obſerved for good, that the Tables of Mr. 
= Norton, 
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and 
$ ny I willlet you ee the Rar 


FT. 


AZAXZ 
— 
jan ery : 
_TXX 
27 


Dianct by his Tables, weighs 


but _ it 6 
expeRttrith* 
Tab Tables. Eons - 


X ] = 


Now you may perceive, that they 


| err only by negleQting: 
to cateulare their Tables. But as the Blind lead the Blind, fo 
they both fall into rthEDirch 3 for he gives $ 5 #6, or 8 i $- 


11 


And by. Capt. Seurmy his Tables, I. find a Ball of $ Inches 
Diameterto be 58. th- 14 onnces 4- and'yet he haih ſet down in: 
fis Tabtes a Ball of 7 ; Tnches for 58-75. And by the Tables 
of Mr. a though heath placed 71 #-1 cam find by his 
working, but-68 th for the wet of- a Ball of 8-Inches Diz- 

_ \mi»tex. 

So thiswill beprovell by the Hind. v6 :'Nutnbers :- for if you- 
fay'x Inches gives 9 #6, whit ſhall 2'Inches give?. place 'one 
foot of yok Compaiieh in Tour Inches; and the other in 2 In- 
-'ches 3: keeping the Conipatſes at the {km extent; ſet one foor 
in 9, and meaſure downwards 3 of - fefeDxreries,, which will! 
»each to 15 2 cainces > ewile yy #2 \Inches-give- 1 I: 
2 ounces, what ſhall STndies weiph'>- extend your Compaſſes 
from 2 to $ Inches 3 the GCompi Fl the ſarfieexrenr, - place 

-orle foot i-1 4/part, and'threc of theſeExtents will ſirike at 
72 6: But if the Weight 6f a Bill thoald 'be-demanded in - 
Srothand; you-fhall tink! 2 Ball of vi is 2 Inches; and one of: 
a Inches $ th > and 8- tithes Dizmeter .Cif you — 
Work- 


SF" —_ at | a . " | 
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Work of the Table) 6463 you will find the ſame by uſing 
the Line of Numbers 3 .. in ſaying,” '2 Inches Diameter gives 
1 i, what 4 Inches? and- by laying one foot of your Com- 
paſſes in 2, the other in 4 Inches Diameter, attd with the ſame 
extent ſet one foot in 1, and with three of theſe extents. you 
ſhall find 8 fb weight : Thus youymay do in-fuding the weight 
of Ball, knowing their Diameter to. what Height you-will ; 
and find the true Weight either Scots or Engliſh, without 
being beholdeti to Tables 3 though you have in pag. 100, ex- 
a@ Tables Calculated Arithmetically from eight parts to eight 
parts of Inches unto 10 Inches Scots Weight 3 And inpag. 
102 you have the like nutnber of Iaches Calculated for Ball in 
Engliſh Weight: This is the _ way, and reaſonable 
true, if there be not holes in the Ball, or, as T have ſeen ſome, 
a great Ring about them, which might have taken up the 
Wind of the Peece. 
Queſtion 6. 

Pray you what Cautions or CircumſpeCtions would you uſe 
in ordet to your Approaches making, that thereby the Army 
might have the leaſt hazard, and greateſt ſpeed to come to the 
. Places where the Batteries are to be made for theCannon,thereby 

to be more certain of a hopeful and good ſucceſs over the Ene- 
_—_ EA : | 

, » e bot Anſwer. : 

To Anſwer this, you muſt know you may have many hinde- 
rances, if there be a reſolute Enemy in the Strength; Never- 
theleſs obſerve 3 | 

1. You muſt be carefubof your Leaguer, that it be well 
trenched and fecure-from fear of the Enemy, | in all Quarters, 
by Trenches and Flank-works ; then chaſe toſet your Batteries 
moſt conveniently in the oppoſition of their Strengths, and ob- 
ſerve that there. be 10 Hill, nor deep Ditch to hinder the Soul- 
diers, if occaſion offer to an Aſſault. 

2, That your Approaches be intrenched to open or ſhut, and 
to make ſuch a way to come to the Batteries, and be ſure it be 
; well covered and guarded with Men to _ 

3- That the Platforms be large enough for the Guris to Re- 


verſe, and alſo to command the Place they ſhoot at. 


4. If there be Earthenough, that you make the Trenches 
deep and wide enough, and well flanked, 


5. That 


= 2 


0 --aI8-3 


5. That with advice and deliberation, yon batter all the 
'” "a Flankers, the . while you are making your Apprbach- 


Trenches. 

6. When you have brought your Trenches to the Counter- 
carp, then make your Platform and Brds for your Peeces' by 
the Point of the Counterſcatp, by which you may hurt their 

Low-Flankers, and take them away z and ſo-continuing your 
Battery that pouring Gown their Connterioarp, and the body 
or face of their W 

ueſtion 8. 


When you IRE, . ng as you Can, "He (hall you 
then Storm and Breach a Bulwark at the Points: "oh is- both 
Offenſive and Defenſive ? 

Anſwer, 


"If you uſe thereto 13 or 20 Peeces, all Whole 'or Half- 
\Cannon, and plant them ſo as they may thoot Right Angular, 
and croſs one the other ; and if the Approach be fo near 2s 
ought to be, I would have 4 of my Guns - only play to 
rp the Euemies Ord m their Places, where-ever I 

gol] proces hex lay, and by this means \make way. Storm 
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| Queſtion 9. 
If you were to-ſhoot at a diſtance, what: Gun mm you 
chule, a Reinfare'd-Gun, or a T rue-Foxtihed ? - | 


i; <nfwer; 
"Ici is true, that if you ena aReailag*d-Gun roater Bea 
| and the Truc-Fortihed to the fame, 'ſhooting both one Bally that 
then the Reinforc'd-Peece will Pal his Ball more violemtly.and 
hall fly farther than the Ball of che True-Fortified-Pecxr ; And 
$a: zeaſon for.it, the Reatorc'd, is Jong and pulp Oren 
y of Braſs axe 10 \Diameters of the ; Borr.abqut the Bitch, 
and his Proof of Powder is + parts of his Balls weight, andfame 
the whole Balls weight aud the True-Fortified - Diame- 
ters of the Bore, which gives a great dificrerice in Powder, ' for 
ſhe is proved with 5 parts of her Balls weight of Powder 3 heſides : 
the que islonger, by half as long again as is the ather3 for. the 
one being 18, and ſome 20 foot long,-the other is but 10 or'r2 
foot long : by theſe Reaſons, - bring better Fortified, hath more 
Powder, more length, and but equal Ball; ſhe multbura more 
& the Pogdes before the Ball be be delivered, which mutt io 
cellity 
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denote violmty dre the Bll firbier than the Troe-Fai 


Dneſtion 10; ; 

Thus it followeth,that the longer a Peece is,the more firength 

ſhe hath; and doth violently carry her Ball farther. - 
* Anſwer. 

This is ſo to appearance 3 for as we fay any thing conveyed 
through a Pipe or Bore, hath his Courſe more violent accor- 
ding, as the Boreyis long, and hath been fotmd 1o to do by 
ſome : But I fay, Experience teacheth otherwiſe now, for | 
have ſeen a-Demi-Cannon tryed, being of a reafonable length, 
and broke a foot and a half at-the Muzzle3 yer when the Pe: 
was tryed again gud again, did carry her Ball as far as ſhe'di 


| Queſtion 11. ' —- | 
How is this, that a Sling doth ſhoot farther than a True: 
Fortified Peece, or other ſuch-like Peece, which is fhorter than 
a Sling ?. 


I hold that which "Reaſon and Experience both” ſheweth ? 

Namely, that the ſtrength of any Peece is ſo much more as the 
Peece is | z but being fortified accordingly, and with this 
reſtriction, 'that it ifdonhe with an indifferent length 3 for froth $ 

: to 12 foot long, being of the {ame Bore atid Fortification, the 
Peece ſhall or pu. EPL 20 

foot long;  you' ſhall fee" thern"abate of the Balls flight the 
reaſon is, in- all thoſe too long- Gans, the Powder is burged 

before ſhe deliver her- Ball; whereby the flame and ſtrength of 
ron; is -abated. This is firange, and oppoſeth the 
thoughts of many Gunners 3 - but by 'my Experience here in 
England by Salrwich Hound it {o, and therefore not to be contro- 


| On 1.2. * 

- Butif you loada long Peece with ſo much more Powder, 
and being thereto Fortified, ſhould not that give firength to the 
fixe, that thereby the-Ball- ſhould -more vehemently be farther 
ry | 2 
ta Peece doth moſt harm ha-- 

ing 3 yet-it is found ordinarily, that in 

| al 


leis without all queſt 
he 


dc 


5. 2242S EEESFERTIFRDEE 


» 
—_— 


» DRL PPYIHESELT 


Oo 


the Artof Gunnery. 
all Guns having Powder above half the Balls weight, all tak«th | 
not tire z yes, Vp lf at Salraſh in Corio, —y _— 
Gannon, ſhooting; 12 # Ball, more than her ordinary * 
ance,and laying 6 pair of Sheets on the Ground,on the deſcentof 
the Ground 3: and after fire given, -I found two ounces of the 
Powder whole, by which you'may gueſs -what more was burnt 


after it came. out of the Peece'by the flame 3 'and fo 1 ſuppoſe the 
Balls flight is not increaſed ar diminiſhed : Whereby you may 


underſtand that too nanch Powder is di tor Ord- 


nance, and that there ought inſpeQion to be had to: their Load- 
ing: And for theſe reaſons I have Calculated theſe Tables,which 
I am ſure is the neareſt Truth ro:give Ordnance their Powder,of 
any yet given out by any other, - But 1 know fone Gunners 
will be offended to. think that by theſe Tables, the Fortification 
of their Guns conlidered, they ſhould be drawn to an Account 
of what Powder they have ſpent. 


ueftion 13. ' 
. If you were to ſhoot Fu. we EM G, in the Figare 13 3, 
to the ShipE > if you had your-choice, whether would you uſe 
a Demi-Cannonor a Bafllisk ? | | | 
If it were a calm day, and the Sky clear, and the diſtance 
betwixt bothabout 300 or 400 Paces; theni would hold little 
or no difference which-of the two: to chuſe; but if it were a 
little Wind, the Sky thick, and the Air damp and moiſfi, -1 
would rather chuſe a Demi-Cannon'tan a Sling, or rather a 
Whole-Cannon than. a Demi-Cannon. My Reaſon is this, 


That the Wind, - arid Miſt, or Rain, hath-not ſo much firength 


to divert a great Ball as a ſmall, which is found experimentally: 
bo? divers times I have ſhot from the Caſtle of Edinb hb to the 
Links of Leith, when the Enemy was exercifing 3 but-when 
there was a. gale of Wind on either fide; or againſt, I found the 
{mall Ball coerr ; but the Demi-Cannon came much nearer-my 


expectation. 
Queſtion 1 4. 


+ If you were to ſhoot from a Valley, 'as at the Point B, againſt 
the Hill A,or from the top of the HilL A to the Valley B is there 


- any difference in laying of the Ordnance ? 


V 2 Anſwer. 
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There are divers Opinions ' about. ſhooting-- of this nature 3 
for moſt do ſay, that Dong apa et Foes a Valleyythe 
Ball will be below the Mark and likewiteſhooting from the Hill 
to the Valley, that the Ball will grike below the Mark-3 but as 
I have ſhewn by my own Experience, - tlicſe Anthors are not to 
be owned : for I doubt its with divers that have writ of Gun- 
nery, as that the Ptoverb will hold good, wx. Many Men (| 


? peak 
of Robin Hood, that never fhotin his Bow. So I doubt ſome: 


have writ they know not what theinſelves, never-being experi- 
mented, . 

By this E-perceive there is no Rule, or Fundamental Ground 
can be made, by which yori cari mike a Table of Randoms, 


whereby the Gunner may lay. bis Peece to ſhoot ſuch Diftance - 


by ſuch Degrees of the Quadrant being thert:o clevated. 
HAnſwer 


This I affirr,” and my Reaſons you have in pag. 122, which 
if auy Man will truly confder, be will: either not think to aver 
Random-Tables, or otheqgyiſe t6 rhake Tables: for every Gun 
that is made,” and alſo for every Wind and Weather that is, 
when they are to make uſe of the Guns ; and he mutt not forget 
to niake Tables forevery Grotind -he is to ſhoot over : Which 
n_ keep thern at work.all their lives; and never conclude to any 
gt 5 lf _ Bo. 

Is it poſſible to give 2 general Rule, [that infiantly 'you riey 

plant your Ordnance on a Maict againſt the Enemy in the Field, 

> IF mens | 2 $4475 ;Þþ ©: 
JID 1.) Anſwers (© 1 e790"! 3 

I believe not, becauſe of the many hinderances and \impedil 
ments that do-many times follow ; for -the Ritle of: Diferetion 
- is that which muſt thenbe obſerved; and the Order of the Ges 
neral, and therefore is Carried a' competency of Field-Peeces, 
which are to be planted at the Head of the Battel, and ſome 
betwixt 'the Vantand the Middleward, by 2 or 3 togethtt on 
the Flanks and Wings of the Muſqueteers, being covered with 
the Wings of Horſemen, or as occaſion preſents and /ſuflers 
them 3 ſome of theſe on the Front of the Army, playing with 
diligence on the Enemies Brigades ; and if the Fields be plain 

| and 
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nd even, thet as the Army hath by them Cannon, Demi-Can- 
Fon Field-Peeces and Slings, which may be planted for the grea- 
ter annoyance of the Enemy at a greater diſtance; for every-Re- 
giment _ have 2 or 3 Field Peeces, which mult be plan- 
ted at of the Leaguer, and muſt ſtand a little elevated 
with (if pofhble) 3: all theſe will cool the Enemy before 
the Battels draw near 3 and forme of theſe Field-Peeces may be 
removed as occaſion will ſerve, where they may gaul the Enemy 
ſo, that Gunners being Men expert, and having good Atten- 


dants, may be very advantagious to an Army. 


—_ —_ 


CH A P. XXXIV. 


The Order and Neceſſaries for Guns to march by Land, 
they having ſix Demi-Cannons, (ix Sakers or Demi- 
afotrings with two Whole-Cannons, beſides their 
Flield-Ordnance. , 


Efore the Train doth march, there goeth out Pioneers, each 

wf which is furniſhed with either a Shovel, Scoop, Pickax, 

Crow ar _— _ > having for their Commanders, a Captain, 

Lieutenant, and two Corparals, with a Drum to every Compa- 
ny who are to make plain the way for the-Cannon, 

After them firſt follow- the 6 Sakers or Demiculverings, 
drawn with ther reſpe&ive Harſes, with their Proviſion of Ball 
in Wagons, and their Powder in Wagons, befides-there mult 
be at the Rear of the Cannon, - if any whelm, . help ſufficient to 
mount them again. 

Next follow them ſix Demi-Cannon, - with their Shot and 
Powder conform; Then two Whole Cannon,with their Powder 
and Ball accordingly. 2 42 2a 

Then the Carriage of Ladles, Sponges,and Rammers, Match, 
Crows, and Hand(pikes, and Budg-barrels: Theſe betides the 
Field-Peeces for the reſpeCtive Regiments, take a great many 
Horſes, Wagons, and Men, for their Attendants, 

Now when the Cannons are on their Maich, every Gunner 
to his reſpeQtive place, muſt march at the right fide of his 
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146. A Light fo 
* © * Peege, andby themi theirHarbingers, who take notice of all the 
-Ropes, and other Proviſions for [Draught, and help them if 


>defeQive ; and alſo to-ſee that the. Axtrees be well ſoped or tal-, 


-low'd, that thereby the Train. may march without ſtop : ' The 
- Wagon-Maſter muſt have ſpare Horſes by his Draught, if any 
fail either in Wagons, or in Draughts of che Seve- 
ral have given Rules for ſo'tmany Horſes to a Peece of ſuch a 
Weight 3 as thus, every 500 fþ of Metal for a Horſe-Draught ; 
where the Gun is alone, belides the Carriages, muſt have' 120 
Horſes : So I reckon for Guns, Carriages, and ſpare Horſes, there 
will be 180 Horſes: Now for Powder, Ball, and other.Provi- 
ſions, 100 Horſes more with Wagons, beſides Wagons for the 


This is ſuppoſed to be for ſo many Cannon in fine plain Way; 
but the Horſes in every Country. are not all alike, for I have been 
drawing Cannon, and allowed but to every Horſe 350 tb, and 
hardly able to perform ; but ſure it is, . where Horfes are to be 
.preſt, there need no halt to be made far Draught, if the Con- 
.duRtors be provident. But if there ſhould fortune Cannon 
to bedrawn in places where Horſes or Oxen (for if you or- 
der a Yoke of Oxenfora Horſe-Draught ' it will be equal) are 
not to be found ; Therefore I will ſet down a general Rule, 
.how theſe Guns may be drawn by the firength of Men. And 
the Calculation ſhall be made- for -the.. foxenamed. 14 Guns; 
wa may. be reckoned anyothet Dranght. Having. the 

eight. 


Firſt, It is conceived an indifferent Man will draw 100 i 


for his part, (but on a plain way); therefore for ordinary, 1 
do allow a Man to draw - 80 ih weight: And you will find, 
counting the weight of theſe 14 Peeces thus, The Cannon 
7000 i a peece, 1514000 fb for them two ; then the Demi- 
Camon 4500 Ib, and theſe 6 are 27000 th; for the 6 Demi- 
.culverings 3200 Þþ apeece, -and theſe will weigh 19200 I 3 
which in all is 60200 i : which ſum being divided. by $0, 
(the pounds of dratight for one Man) will make 752 Men to 
draw the 14 Peeces of Cannon. Now- theſe 752 Mento em- 
ploy with diſcretion and good order, that every Man may do 
his endeavour, you are to make faſt your Ropes in this man- 
ner, on either ſide of the Carriage 3 before on the Hackes one 
Rope, and on the middle of the Bolt os-Breſt-band one ;, And 


upon 


= i 
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the | wpon every Rope; ſhall be ſo many Ropes ſo made fait; as 
_ COTS S Cer ng one from ng nat, 
tak, : that the: Draught-Ropes for* a Demiculvering maſt be*x 
The J fathom long : Now for the Demi-Cannon and Cannon, they 
any | "may be-reckoned by their proportion 3 {6 the Men are ſet to 
Vee Work, as the Figure hereby doth ſhew. 
L 2 . This will be thought a new Invention, but I uſed the fame 
at ; in my Lord Afiddleten's/ Service from” Aberdene” to Fyvie, 
120 where I cauſed them: to make theſc Sled-feet, as you fee faſt 
cre to the Carriage, - in this mannet ; near to the Breech-of the 
Vi- . Peece there is a Bolt, whereon the end of the Sled-foot is3 and 
the under it, at the foot-end of the Carriage; a Square-hack' to 
lay. over the Sled-foot, and then a Rope through the Sled. 
foot: And a May or two thereby hall fteer a Gun by a Height 
or Hole, in the way where ſhe is to be drawn, ſo that many 


Y; 
en 
ad times it ſaves the Guns from falling over. 
De 
I- 
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And when you are'to meet-your Enemy,or make uſe of your 

Guns, you may lift up your bled-feet, and laythem all along the 

(ide of the Carriage in manner as you ſee, - on a Hack where 

' they do not trouble, and unhacking, the Ropes from the Hacks 
before, you may uſe your-Gun at your pleaſure, :- 


l_ 


CHAP. XXXI.. 


By knowing the Weight of one Peece of Ordnance truc- 
bored,to find the Weight of another true-bored Peece, 
being of the ſame Metal. 


—_ it falleth out ſometimes, that in a Fort or Ship are 
| Guns, - not... having theft Weight deſcribed pon them; 
Therefore in ſuch occaſions, not to let the Gunner beto ſeek, but 
that he may. give her Weight without great trouble, I ſhall here 
ſet down ſome Examples, whereby the Gunner may with eaſe 
find the weight of aty great Ordnance, whereby he may be able 
to ſhew, what ſtore of Horſes or Men are competent to draw 
theſe-Ordnance, if occafion require. 
Theſe Examples and Rules I intended to have given by a 
 Gauge-Ruile5 + and becauſe theſe -ways are more ealy todo, 
=Y and 


_—D—_ 


ry wo? bing” &Þ 
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” oh ALight to 
and quicker diſpatched, I ſhall only take by the way. to let you 
k 
Weight + and as it is given out in other theis3 
Inches in the Diameter of the Bore: Now it is commonly 
found, theſe Guns are about.-the Breech, meaſuring at 'the 
Touch-hole, 9 Diameters of the Bore : I ay theo, uf Lbring 3 7; 
Inches all into Quarters, then I have x5 Quazters 3 with which 
I multiplythe 9 Diameters of her Breech, and 1 tind them 135 
ters 3 which dividing by 4, 1 bring again to whole Inches, 
find 33 3, which we will here call 34 Inches, for the Cir- 
cumference of her Breech : Then I fay by the Rule of Thee ; 
As 22 is to 7, Sq is 34 to 10 ; Inches. 


The Work, 
17" 0 
| 7 #3($(10'z% +? Inches, 
n— , 
. 238 -' ; + 


This 10 +2 of Inches, is the:Diameter of that Saker ;/ if (he 


to make choice of for finding by their Weight, the Weight of 
any other Brais Peece : Therefaze, I ſay, - 
« Example, | 
-If a Gun of a-31 Inches: Diameter at the Chamber weaghs 
1900 ih 3 What (hall a Peece of 18 Inches Diameter weigh ? 
Thus by the Table of Lagarithms. 


The Logarithm of 11 Inches, is — —1.041393 
The Logarithm of the greater, 18 Inches, is ——1,2552 72 
+ 1 "Difference increaling —— — 213839 
3 

The Triple whereof is — 641637 


The Weight of the known Peece is 1900 Th——- 32789 54 


Sum is — — ——3.90391 
Which is the Logarithm of $325 fb, for the weight of the 
great Gun, Here 


t 1 will admit there is a Braſs Saker weighing 1900 th || ; 
Queſtions, 


be true-Bored, ſhe is true-Fortified : And ſuch are the only Guns ' 
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the Art tof Gunnery: 
Here you ſee that this operateth well by the Table of 


* Alſo there is a Peece, I know not what her Weight is ; * but 


[ind he Dinmegeaf ths Poarrta be B  Incher And I 
the Workto Weight as before ET Tplge 
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| ; Febole thy wink xt to :1333:mtCl >. 
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eb ter of the k feb War hath 9 
Rin nntra ter = 


Qu 

6 - | xithms, and the Weight of the Peece is found to be $325 

+  { Now to find theſatneby the Line of Numbers on the Scale, 
ly | you are to place one foot of your Compaſſes in 11, and the 
he ——— kee TION at For fame extent, ſet 
, one Jas c n m 
TC Aga 
5 OI! £ row 4 2H 3 kt © 
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Difference decrealing —— "I —— 998 

\ PF. 3 

Trip le of the Difference is — 298155 

Which SubtraQted from the Logarithm of 1900 — 3.278754 

Reſts ——— =—T577P2-980599 

Which Logarithm, of 956. + tb, for t Fe of - the 
| i ur and tf oga ' Us. 


This former Work you 
_ one foot in 9, the 


ak hole, = the bub be in. which 


irts the Se, Pe bo. and the 
dg pep af Ie ſame oy hep he ace one Foot ot 1990 the w bt 
of the known Peece, and hve times turned Padr.2 pe. 


ton 956 4, as before. 
"gh CHAP. 
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C H A P. XXXVI. 


By knowing the Weight of one Peqce of Iron Ordnany, 
to find the Weight of another Peece of Iron Ord 
B4RCE, R . Vet ; 


COIN Fon Huge 3 3 Inches Diameter of the Boe, 
Peece weigheth 1600 fb ; Find alt ſuch Peeces co have 
I Diameters of the Bore about the Breech ; for which cauſe 1 
work as before, and 3 ? into quarters, which I multiply 
by 11 the Diameters of the Bore. about the Breech, and I Fn 
165, which I divide by 4, to bring again into Inches, and the 


Quotient is 47: Then I ſay, by the Rule of Archimedes ; As 
22 isto7, ſois4qrt013 . 
- II 7 41 
7 287 
287 


The FraQion is {o {mall not to be valued. 
$o that 1 find 13 Inches to be the Diameter of an Iron Saker, 
whoſe Weight is 1600 fb, and that the fame is a true-Boxed, 
true-Fortified Peece : Now there is an Iron Peece whole w 
T know not,but I-find the Diameter of that Peece at the Touck- 
hole or ed Cylinder to be 2 1. Inches: To find the weight 
of this Peece Logarithmically. a ens, 


Example. 


" Tay, a Peece of Ordnance of Iron, of "13 Inches Diameter, 
weighing 1600 i z What ſhall an Iron Peece of 21 Inches D- 
ameter weigh ? | | 


. 


, The 
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the Art 'of Gunnery; 
1! + The Work, 'will inadqen, ; 51 chat 
The Logarichni of 13 Inches, —I.113943 


The Logarithm of 21 Inches, is — 1.324219 
Difference increaling — = 203276 

3 

Tripleof the Difference is 62482$ 

The Weight of the known Peece 1600, is 3-204119 
Sum is — 


Which is the Logarithm of 5744 fb,far the weight of the Peece 


If you will work by the Line of Numbers on the Scale, you 
the | Will find it near the ſame 3 for if you place one foot of your 
A; | Compaſſes in 13 Inches the Diameter of the known and 
the other in 2 1 Inches the Diameter of the Peece whoſe 

you deſwre-to know 3 pap tempor at the fame cx- 
tent, -ſet one foot in 1600 Weight of the known Peece, 
turning your Compaſſes three times up the Scale, and you will 
find the third extent will reach 6744, which is the weight of 


the Peece required. 
'U.. |. Another Example. 
There is alſo ;Phece'of len-Onlonnth whoſe Diameter I 
find in the charged Cylinder to be 8 ; Inches the Queſtion is, 


y to find her Weight. 
| Lb 4 boruny hg 13 Inches i is —— 1.113943 
t The Log, of the gther Peece, 8 | Inches is ——0.916454 
Difference decreaſing _ —=—0.197489 
3 
Triple of the. Difference is 0.592467 
Which ſubtracted from the Log, of 1600 = 3-204119 
Reſts _ 2.611652 


Which is the Logarithm of 409 Ib, for the weight of the 
Peece inquired, 


RX 2 Finding 


x ip - ALightto | 
* Fang he te mihel aPwato be 49h you fn 
iſdlawect; that great Ordnance maybe 
IC nnos, - 

| Example. 

Ewitadmit there is a Peece found, whoſe Diameter is 10 + 
Inches Yyu-Welgneldblinnifemans, 


The of the known Peece, 13 Inches is —— 1.113943 
RUE Cons 10+ Inches.is —— 1.021189 


| Difemalicidng———— 092754 
| . *3 


I ICS 


- Triple of tie Difſexerve is ——— pada 
dy pot 7s pee 1h en Lag of 1600 —$-204119 
Reſts « aides _ beet -eeranen 2,985857 


Whith the Loguihm of 843 th, or th weight of th Per | 
inquired. 


This and the formers found vatheLine of Numbers, "if you 
extiid your les from T3.to $ 44..and w the fame 
extention timed down the Scaly 409 Ib. 


If you extend from 1% to 10 4, pur ro ut from 
2600, three times turned down finds 843 th for the t « 


ar thereby to provide what tis te 
air.able to draw them. Asthe Figure here demonſtrates. 


Having, Os the Gunner for what is incum- 
bent for him to act both by Sea and Land, with all ſorts of great | 
Ordnance, either rae-Bivd, T d, or Chamber-Bored : | 
Now jt remains that I aclsfy my who expect to hear . 

of thoſe Peeces that ſhoot Granado*s, or other Fire- 
Works; as likewiſe of the Petard aind"of their Ingredients, 


Compoſitions, and the manner of uling them, 


CHAP 


TT 
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the Art of Gunnery, A 


"CHAP, XXxXVI. 


Of Powder aud its Ingredients: 

and Coal, being incorgorated, hw Frar np be the . 
_ fitiqns for Powder: But know this, That OE 

leam co fhoot in Ordnance, -or tornake wag Byrd 
Nd of Far ſhould learn to know the-tiatare and fie 
c three, - 

.* - mono od mtr a Chriſtal'Colour's beſt; the 
m_ down by di uthors, as Mfr. "Nye, and- 
Artowe-alo entice oy eb ar Pave 


hr od ® ur r will burn ypward,, with a great Jeall tel 


noiſe, 
es wha rea TE and the fire loves it ;, it is 


fetus 4 pe M when you kindleit, -it fireth upward ; its 


| LES: Parodox-to many, to think thatSalt-peter 


Yellow if itbe- 
x The Cox eidernngenrh nord theth any any firength or 
force of it felf,” only i ſoon takethfire, Ar rhino, 4 monp 


and Brimftone receiveth the fire, and 

The beſt Coal is made of the lighteſt Wood, and the lighter the 
, Woodis, the Coal ſhall bethe better. And it is obvious to all, | 
that when'theſe oppoſites, viz. - Sale-peter and Brimſione 
fred together, the Coal nouriſhing the 
; cal reſiſt the- force thereof, ; itil the- fe 
in the Air. 


Roe Ns - 


F 
3c 


'ff 


in fre comes © 08 Bly, anJ the is | by 
* the fire 3 then doth it force it {elf out to the Air Fy vehemently 
that nothing can withſtand it. 

Powder is made of divers forts, as Cannon-Powder, Piſtol- 


Powder 


_ ALight to 
Powder, We pd 1 and Powder for Fire-Works. 

Powder may be tryed three manner of ways 3 Firſt, Put 
your hand in a quantity of Powder, and gripe it hard, if it 
crack and make a noiſe in your hand, you may judg it is good3 
but if itcrack not in your hand, it” is either not well wrought, 
or it is ſpoiled,  .. 

The econd way; is by eaking a fittle Powder, and put it on 
a ſmooth-plain Board, or a piece of flat Stone 3 put tire to it, 
if it go up quickly to {atoak; and leave no marks behind i it, you 
may Judg it good; but if it burn ſlowly, and leave white Corns 


behind it, then ſuppoſe it is'bot well incorporated,and 

ach omch Speer or-that there is.tpo much Duſt 
earn third is by the Taftes if ic be coo ſharp in the taſte, it 
has phectcnuarygg - but if it taſtea little Niteriſh and Sweet, 


and hard-corned, it is good : There are ſeveral other ways to 
a) the goons of Poles, that,for. bernie (han an; | 


of Fire-Worlg, x 


There are ſeveral forts of Fi ne-Works "cal & Offenſive 
Service, ſome for Defenſive Service, and ſome for Recreations 
and Sport : I intend only to ſpeak, of thoſe which are to. be 
uled in eameſt* . not mi to meddle. with.thoſe far Recrea- 
cot tis tm, read they ef andy ce by ner 

u 


Of F ire-Works, and riſe Jngredion: uſed fr Can. 


AS there are ſundry and numerous I chat may _be 
uſed in Fire-Works ; fo Fire-Works arc ſo to be 5 they 
rnay work ſeveral effects, according to the ſeveral oc "ay 
be produced in War; therefore it O—— an tO 
lay down Rules, which wel any be obſerved ;_ but that = 
Gunner raay haye-a caſte of Dith, chat are neceflary to 
jes to Ruine, and Rebels to the Obedience 


a> = i... Lond 


che Art of Gunnery, 
The Loading and Uſe of the Mertar-Peece, 


Theſe Peeces are not to be uſed as great Ordnance, in loot 
at Diſtances 3 bus, ao wenn, to throw a Granado, 


mort ne agg 
w go degrees | 

ow he t would Load a Mortar-Perce, may elevate her 
Muzzle to what degree he will for his 0wn conveniency : the 
Peece made clean, yourput the Powder -1-the s and 
upon the Powder a Wad of Rope-yarn, Hay, or what you 
can provide z' then you -pat a Turf of Eanth cut gs, 
that is large,. wider than the vacant Cylinder upon the. Wad, 
"which fills the Chamber, 'and then you-put the, Granado or 
ther Fire-Work-above that Turf, - and "Graſs 

and 


4 


| Hay 
about your Granado; that-it may lie-as you would inthe 
alſo to keep the Powder in the Mortar from the: fire\E-the 


. Feuſee. | | 


The Mortar-Peece being thus loaded; you cannot give fre, 
with any hope of otras bo wetter obſerve. and know, - how 
far the is betwiXxt you and the place where you' would 
have your Ball to light, and alſo: know, low far that: Mortar- 
Peece can caſt her Ball from Degree to Degree 3' hkeyiſe. you 
muſtobſerve the Weather, whether it be } or blows hard, 
or if the Wind be. with or againſt you, orif! it bet the: right 
or left of you: Having duly conſidered theſe things,- tie Gun- 
ner may do well the firſt ſhot 3. but iÞ he crr,, he: muſt acnend- 
the next. | 2,1 7 = 
So that it ſtands to reaſon, 'that when you have: ſound 'the 

. Diſtance 


— , pn. Fu 
. bo C gy þ- : 
* 2 E "# 
= "a; 
by 
- 
%. 


" ATKight to 
Diſtance to the place you would lay your Ball at, that you may 


know by his Fable tiear rhe Degpree- '&fo thei Quadrant the 
Peece cult id to reach thither. 


*JCOONLNTE 99G 
## . 


: | 


[=—_2 


ry = Tie 160 661 | | 


(i 21571 


Now if you xere with a Mortar. Deece at the hack ofa Mal 

Ln urn wy oe & eenaclable per 
ally he pic, Cos 

ho fn LIES 
he ine oe A fo look 4 [the Table Ly. 
what Degree is oppoſite to 243, and you will find 83 De- 
grees, and ſo the Mortar-Peece A; muſt be cleyated to 83 De- 
OOIT—_ A ws 

7 —_ 5au To 

hetino woke Benke of whe Gutiado or (For Wark, od 
muſt fee it burn well before you' give fre 'vt the 
and inark-:narrowly where the fall is, therby.a hep. the nexx 
if ner eequiire, in form'as. aforeſaid. 

«The Feuſces for Granado's.or FireBalk, may. be. filled wich 
this Receipt 3 1 part Powder, + part Salt-peter, + Brignlloge 
and & part Roſin, being all well beat to,Meal, ' and moilined 
with Linſced-Oll. Now 


FIT - = - = 


* JOE, as? 


the Art of Stlunery. 
_ $ daert BOY b1232T pile 1 
_ New follows ceoginko f the Pupil and and ue cher 


| The beſt Petards are made of Copper, ho wie? kl 


Braſs : they'are made of Lon allo, ome more fame leſs, 25 the 
Eigiires: ſbewt: The] Petard A is 12 Inches long, the Diame+« 


- ter at the.Breech is 7 inches, and the. Diameter of the Coucare! 


is 5 Inches 3 then the one-{ide Metal muſt be 1 4 Inches thick 3 
ſhe'is at the Muzzle + Inch thick, and the Diameter of the Bore 
at the Mouth is 10 and 76 it. 
_ + There is another Petard as B, which is 9 Iaches loug the 
;- Metal-at the*Muzzle (is; Inch thick, and by the Touch-hole 
I: loch chick; the Diameter of the Bore verhe Moat S 7 lches, 
the Bore at the Breech 4 Inches: - © ity 
.iTo fix. your. Pecardl to do good Service ata Guts, o Cattle, 
or other Fort, or Garifon 3. you muſt have-befott — 
of the Petard a Oaken Plank of about 2 Foot in 
this Plank may be banded with\lron,; Oh-the. One lide 
on the other, as the 2 Planks DD, bot n=-pmane= + 
but the Binds of Iron are on the one tide the other 3 | the 
Plank:may be-3 ot 4 Inches thick 3. ' the Powder to the .Petard 
B may:be 4 6; and the Powder to the Petard A about 6+ t& 3 
ION | Perards, and rammed; the Fowder 
me, of 'the 'Petard kWobdeh 
f noms kr You tall boat Home, with a/Wooden Mallet, 
dill-it be faſtenough 3 'theri you -may fill the:Chinks with hard 
Tallow, and melt Pitch: or Wax. and rim roundabout the 
Tamken, that the. Powder .in the Petard. may be: preſerved 
" Gor/Water. > Whin/7rol at:co ajply.the Bead. [and make 
| 3t alt to a. Gate, you mult firſtiboxe the Touch+hole thereof,and 
wit ſome Powdet mixed wich [Linſeed Oil-z / bur 
a Feuſee may be better,filled with re Compoſition Cx Oran 
Feuſces, "that it may. take time to burn before the Petaxd fire, 
that the Man may+remove that wmnadeitifalt; To make it faſt, 
you mult have two Hack-Bolts, as E, with Scrues at the ends, 
whigh-ize toſcrue into:the Gate; wheteyou have the Plauk D, 
'to-whichthe Petard G is fait with a Chain by:the Ears #\the 
illdle, or by 2 Staple drove in the Gate, tolwhich-the Cham 
yg axtyoa eeby the Figae G and D, to the Gate F;' To 


i cary 


: , LR 
- q —_— 
” 
= 
wb 


5b ALight to 
this Petard, you maſt have a Wagon with Wheels, as 

the Vignte Hl: This Wagon mufi be 2s .broall as. the Phnk is 
fore the-Petard,. having in the. foze-part three ſharp-pointed. 
Iron Pikes, that when it is runat the Gate it may nod fel, thet that 
the Man or Men may ſtand thereon, and fix 
they mult make faſt the Plank with the Petatd : Thom ein | 
fre to the Feuſec, and removi ck the! Petard,: ov 
Execution to expectation, the may enter! 

Commands given. : 


the 
"| 2 5 intends forthe Young Chile 


Whale this 
ſiruQion, I hold it my duty to hew you that there is no- Fire. 
—», ervvar et err. madpdorOflnve Serie ut ch 
fame will and may be made uſe of for 'Defeutwe- Service ; 
ſome for Detuattve Service, whith can havdly be be 
uſeful in e Service,as Barrels for oat of a-Mine, 
D Hap — erm y2: or caſt in to fill 

Disch, Powder-pors, and ſuch like, 2 


7 | Grataberefin at of « Merir-Pav 


RR ED Sette a org Firſt, Gra- 
nadoes, the Shells made of Iron 3 Secondly, Balls or Bags made 
of Canvas, in form of Granadoes ; Thirdly, a Mortar-Peece 

thoot'Stones coated with Fire-W Works, or-Stones /in- the 
if it rained Stones, 


Canvas Balls for Granadees. 


| Thats apilemats if fun, Cars, when 
nnands your Canvas-Ball, you may fill it with Sand, -- 
then take two Iron Rings, and: mould y PIE 2. ronyfy in 
CE CEE EIN 


oo FF tf wn 


* wand | ©. A 
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the: Art of-Gunnery. 
Ball be of greae weight, Line will not ferve to mould 
Ball, and ore. lara tyra tacd 
Bore of your Mortar-Peece, both in regard of the moulding and 
coating of your Ball, 


SIO Tie Ingridunts s Compeſtion ts fitthis Bak | 
| Take Powdes, Sul-peter, 
es em wth Lined ON and work ther with 


ner you make a-Paſte, that it may 4 ar in 
nalliallef heub be; Thi bs « Row: Contyolins | 


Another for the ſame. © 
'Tothis Compolition you matt take 4 


Salt and 3 of Rrimftone 3 
Meat, moifined'with 


| Take 12 parts.of Salt-petes, beoyie ot ver and 12 
pate Brimſtonenat'ſcoall work 'thems well together, - 
SCENT - NTT then take: 

- as as Currantsz incor- 
work tes) and wakes Bell thivvafrgs bly of © 
br Kone lay hier rk may tell 301 then 

{1 


Cn oy ne nr you ay il 


your at diſCretich. - 
you muſt have > hens ofthe chick 
of 5 of an Inch cxch of them; the Inches Diameter, 
ndGootars | z and as you mould the Ball, rive the Line 
through 3--to- which you muſt have:a Splice-lron, or 
Marlin-Spike of Horn ; a tack of Harts.Horn PTD x 
with; In the largeſt of you may ſet our Feuſee 3 
the Feulee may be made'of the Pipe ; you may 
bore 508 4 felt bob nerd cer aa? it is A lice of 
Feuies ore te mide of the Granado ox Bll you may 
| pierce 


160 <4 PORE . 

plows this Ball when filled with” Fire-Work, and there 
loaded with Powder and Shot z but be fure che 
Too tote be wide enough, that Ruſt doth not flop them 
from firing ; theſe Pipes muſt be beat in, till their Muzzles be 
equal to the Line. 


Then you. muſt coatthis Bag. with theſc follow- 
ing 3 Take Þ — melt it put therein Oil cill it be tough 
__ lidble z» foine Powder Ki It 3: and if you take 
ab or Tom, and ona Table, run this Stuff v "7 


Picks Fae filed then lad your Mover bps let 


do having laid your Peece as ſhe t to be, then fire the Fu- 
ſee, andſo your Peece :. If this Ball near any thing thaw 
cake. fire, jt will burn, - and do the-Enerny great harm. 

Fox thoſe Stones, that maybe | ſhot from: a-Mortar-Pecte,! it 
you dip them in Compoſition made fox Water-Blls, with Piech, 
Rofin, and Wax, When they are coming down (as it were from 


them gather about the Fire. 
 « ; Then yow may have a Mortar-Peece lbaded,, and put therein 
Stones a5 big as a Mans Head ; and laying her as the xher /thes 
Ceonies fullitg acurmafitin Prople, prechuce-pjec reef Bichee 


Another Granado for a Mantar-Peece.. 


it you chakes Ball of Canvas, is bene ſhown, wellmoul 
ed and TC STI RR Bally, and dip the 
Canvas Bag mit; þut you may ve Muſquet-Shor: cut. in 
Nee yy Ih pp full as the Bag can land, an yoo 
ſee in the Copper z. then coatib a Log the 
; Feuſce x. feb it ill qo. grea t harm 
 - the Sand being put out, and the Bag fill'd, wich Power, 


Another 'for the” ſorts." 


If you let a Pully-maker or Turner, turn of hard Wood 
two half Balls to join each in other, as the Figure 2 demon- 


firates 3 OY 9 DES Fe OT OP Body, 55.y0u 


PROT 17. 


Heaven) into a Garifon,' it'puts thern in great fear, and makes- 


EIFSL 


GO RVSFTTRS 
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the Art of Gunnery. 
4 Goudg cut out lirtle ſlices 45 help lod 
half Mulquet-Ball; then dip ic in wet) _d Ro 


- dip over, and ſet ſhot; then-coat it again ; this Coat being til- 


led with fine Powder, and a Feuſee put into it, it will ferve ci- 
ther to be ſhot as a Granado, or heaved asa Hand-Granadoand 


' will do good Service. 


To makg a Compoſition for Fire- Arrogy. 


. + Take 2 parts of Salt-peter, 2 of Powder, '2.of Roſin, 1 of 


Brimſtone ; d theſe Ingredients very -and mix them 
together 3 then moiſtenthem with Brandy-Wine and Linſeed- 
Oil, or Oleum Beneditium ; then fill your Bag bf Canvas made 
for the purpoſe,' very hard and full ; then flick an Arrow-head 
through the Bag: and make it faſt with Twine, Rope-Yarn, or 
fuch like ; and put a Plug for the Feuſee-Hole, where you mind 
to fre it z' then coat-it over with Pitch, ' tub Powder in the 
Totich-hole, give fire to it, /and ſhoot it where youwill, and 


* it will burn very well. 


But if you would not have it burn, till it light at the place 
appointed, in regard = would not have it ſeen, you mo take 
a little good Tinder of a Fingers length,and purit inat the part 
you mindit ſhall take tie 3 pur char Tinder in-ive, and ſhoot 


it where oy eaſe. a | 

There are , that when they have moiſtned theix Com- 

jon, clap-it about the Arrow, and then lay Canvas about jt, 

and ſew it faſt, bore holes, prime it, fire it, and.ſhoot it where 

they havea mind 3 but it mult be coated tirſt : The form of an 

Arrow you have in-the Copper-Plate'N? 57. : You: may fill the 
Hedg-hog N? 4, 'in the Copper-Piece with this Compotition.. 


To make F ire-Trunks. 


' . Amongſt Fire-Works'a Trunk is one, for they may be made 
with-cal\ ET Cauſe the Block-maker to make a 
Trank of) havdd Wood, ' and reaſonable” thick, . (tho you make 
the Ball ſmall) you'may put two Hoops of Iron about it, and 
at the great end leave Wood enough to: make a Socket for the 
end of a.Pike or Pole... | Ry 


\ . 
- fee, then mould them Arong)y together with Wire, and with 
of the -W 


:% 


Tal Bins, Pd 


A Light to. 


ee Franks 


ATE ' 


Powder " you may make of theſe Balls ® many as you 
gags FTIR with melted Picch, and roll 


i To Load. the Trunk. Sy 


: 


cr 


34 
IL 


ERR the Ball of 


= 


Compoſition 3 LESS then ft pwn 
the Lance and make gg rphary und (Gt him 
Shoulder in form of a Mulquet 3 let one fie at the Mouth 


5 
$28 


if 


To make Bulls on fm gh joe Night." | 
Take Antimony x tb, Roſin 1 tb, Brimſione 3 tb, Salt-peter, 
1 ib, Coal 1; make manyBalls'thereef, bind them up with 


Tow : If theEnem lie near your Walls, Dirches, or Trenches, 
for your own | 


Balls will give you. 
And if you the 


you annoyance, 
Balls to give light to know the Enemies, 


BY DU WS 1 WR: 


ea do La © 


- 


the Art of Gannery. 


pe ” 
163 
to 5 


Ye Ped ſe 


Take of Horſe-Litter, that hath bor Glfchendy 
tx Higher  likeyyiſe take fone 


al no it, . and gi 
wet gion ir will do excellent 


To meg «. Fire-Work, that ſhal ftink, fearfully 


Tike Brimftone 2 fb, tn dh ſing oſt qt 
Farid '1 i; melt theſe together, then | 
hr pi nr that any vhr wheyip= 

the former melted Stuff z then take Hemp, 'Tow, Rap 
of Linzan, or Woofles, or Okun, o much OPS Sn ps - 
$ Compolition, thereof a Fire-Ball; being roll'd; 
in a little Powder meal'd, and Mans Dung ; ſet fire to.it, and 
it will link o, as who comes in the Smoak will rather fly, than 
abide the Smoak, (ARGENT you may pat this in Bags, 
and make Balls or Hedg-Hogs thereof # your pleafure, 


' To makg by Fire, in time of Starm, #Smock, among rhe Srormers. 
- Take a large firong Burl and -pitch it cloſe, half full of 


z then ſet in the middle of the Barrel ſach a quan- 
tity of Powdex in « cloſe Cask, that, when fires am. 
| = 


164 A Light to 

blow the great Barrel, and all that is in it to pieces 3 and be ſure | 
you.put in.this lixcle Barrel a Pipe or Fulce filled with Compotk, | |; 5 

- tou, vthat may reach through the-great Barrel 3 Then All the 
greatBarrel full wich . aforeſaid Limezand lay itat the Breach, 
where the Enemy is to ſtorm 3 and when you ſee your belt ad- 
TAREASEo aving a Train laid of purpoſe, you may give fixe, 'and 
orgs tothe Powder, it will ſpoil thoſe about it, that 
ey bean rp + Lp Throats, and Nioker, full _ 
'the.Belieged may haye adyan- 
Of T8 097 OO & Line were uſed for c ; 
Deke inſtead of Stones, :I believe it would give _ 
{ 
| 


Ction at ſome times 3 Hut ick-Lime is caogerous, if Wars | 
ne to it pay . This is but Lime-Sctone | 


 WEz r hath ucars then ir axaſt by ve well 
one awe Ps fine (if poi ble)? as Flower , CE 


rake it, the greater harm it (hall;do to the Enemy; . and | 
dry and light, will continue the longer ere the Smoak ror Srwang 


Another Barrel i, tiene of Storm. | £ T-1 


Bur if. you would ply with your Enemy,” you 299 way your 
great Barrel with fige Stones, Muſquet-Shot, $ 
of old Iron, in form of our Powder-Chelis at Sea 3 this ae oe 
fired, while they are thick about it, will make raze ſport fir 
the —_ t, and make them afraid day to follow _ 
then i can ply them yith Haildhot: from your Gung,. 
Scmall-Gooe, rudy Pamrin t give them cauſe to! xetixe, if 
they can, + with the greater fete 3 the Figure in the Copper- 
peece 10, doth ſhew.” : n 


The Propertion of c ompoſitions for Offenſroe F ire-W orks, 


5 I; "Fake one of Powder, - one part of- Salt-peter, 
and half a-part o0e err of good and a quantity of Fas reps 
old rotten Fool, which will. make a great Smoak': Theſe he- 
ing well mixed with Linſeed-Oil, and wrought under your 
Hands, .ugti} you.make the Compoſition to a Paſte, thagit may 
hold together to make Balls. 
2+ Take groſs Cannon-Powder 1 I, Sale-peter 1 tb,:Brim- 
ſione ; of a ib; - pound theſe very well in a Mortar, ora 
Powder-M: 11, and mix them together z moiſtcn therm wh 
inſced- 


- the Arcof Gunnery: 


Linſced-Oil, and work them welt with your' hands to a firong 


{ Dow or Paſte, as is before-faid. 


3. If you take very good Powder, beat it very final}, fearce 
ie through «Sieve, and moiften it with Linſeed-Oil, workit to 
a Dow or Paſte'; it is good if you make uſe of it preſently ;, for 
this Compolition is too ſirong to be kept, and therefore you 
may add to it half ſo auch Salt-peter, and a lictle Brimfione, 
then it may be kept. | 

4, If you take of the beſt Piſtol-Powder you can get, beat 
it very ſmall, ſcarce it through a narrow Sieve, moiſten it with 
Linſeed-Oil, work it well, as is before taught, and you have the 
beſt and ſirongelt Compolition without doubt amongſt all the 
others; bur itis likewiſe teo ſtrong to be keprlong, and feartu], 
if dry, tobe tned, 

5. If you take groſs Gun-Powder, as much as you pleiſc,and 
as much Salt-peter, being moiſtned with Linſeed-Oil, and 
wrought as the reſt, with a little Brimſtone. 

6, If you take 2 i and a halfof gros Gum- and 4 i 
of Salt-peter, and 1 ib of Brimſtone, all well beat, and fcarced 
through & Sieve 3 then being moiſtned with Linſeed-Oil and 


w__ as before. | 

7. Take 1 th and a quarter of Powder, 1 I of Sal-yoters 
3-quarters of a tf of Brimftone, half a fb of Sponk, the Heart 
of Willow, or old rotten Wood rubbed {mall ; all theſe being 
moiſined with Linſced-Oit, work then well with your Hands 
as the other Compolitions are. - ' ; 

8. To 4 th of Powder, take half a ff of Brimſtone, and half 
as rauch Salt-peter as both the other 3 all theſe being well poun- 


- ded and ſearced through a Sieve, (as aforeſaid) and being nwi- 


ſtened with Linſeed-O1il, work as the reſt. 

9. If to 2 th of Powder you take 1 fb of Salt-peter, half a t6 
of Brimftone, and half a i of Coal or rotten Wood, theſe all 
being.well moiſined with Linſeed Oil, and wrought, this 'will 
make a good ordinary Compolition. 

IO, Fake tor ib of Powder, 2 fb of Salt-peter, and 
he quarter part of thele two of Brimſtonez theſe being all 
pounded and fearced, and moiſtned with Linſeed-Oil, and 
wrought a5 formerly inſtructed. 

11. If you take 1 f6 of good Powder, a quarter of a i6 
of Brimſtone, and 6 ounces of Slept z theſe being all _ 

n 


of ing moiſined with | 

mot Lat, ring Fe err and as much Pitch 
ſrarced through a ſaaall Sieve, and then a 

ce order therewith, withrotten Wood rubbed ſmall 

for the flame or ſmoak If you would 

mapa) raak heel rol putome tres Gals therein, - This 

Gorpokition may be uſed. amongſt your Recreatipns, but it is 

pat oe 0m x oe UNE Ty 12. Quacee, Coal ns 

4 
Bit one 2 Ones; mollined with a with a little Linked-Oil ; 
being well waought may be likewiſe uled. p 


be 
mo Arti pe 


I; Thi what uapeney of Salt-petar you will,and che fourth 
[m7 arp being fine| woe gg nes — 
3 y carced t A 
ſmall Sieve 3- mix therewith ſome- rotten Wood to inacaſe the 


flame, 
} 2» If you i of Salt-pecer, 2 a tb of Biimſtone a lit- 
Ed: rotten Wood, the beſt at cat have, to 
make a Smoak3 the- firſt two pounded and fearced, and the 
reſt mixed therewith. 
3- Take 3 ounces of- Powder, 1 fh of Salt-peter, 2 ounces 
of M z theſe 3 well poucded aud ſearced 3 then 2 ougces 
efroten Wood ood nabbed between your hands, and 2- ounces. of 
wa Find) thee two beaten fall nat Garced, mix. them to the ©- 

4- may take 1 fb of Salc-peter, pounded and ſearced, a 
lied Spuuk, : wich a little Roſa; work the ſame a5 aforeſaid, 
then mix thema all together, 

5. If ang po and Bcimſlone, each alike, 5704 a 
little rotten Wood alſo a good Compolitiou in Balls 
or Bags, and. will keep long utſpoiled, and hath likewiſe no 
Canget in the firing : It is clicemed tobe the beſt of nat 5 
poſitions, 


the Art of Gunnery. 
poſitions, and gives yo Rrong tie, 28 the moiſtned Balls do. . 
*'6, Take 3 t5.of Salt-peter, 2 ib of Brimftone, mix-.cherh 
. with Coal, or rotteu which is light > if you uſe to theſe 
Balls Feuſees it will not be amils, os ſome of the ſlow Compe- 
ſition moiſtned with Oul. | 

All theſe may be made in GlotheBalls, coated as aforefaid, 
and made uſe of as the Guaner pleaſeth, for offending of an 


As there is nothing now urlawfal, (though never (© bale) 


that can be adted againſt a Enemy: {© it is very common for 
Spc nd Integer who 


Perſons to take upon them to be Spi 
void, of fear will enter with the 4 

or Gariſon, on purpole to betray them. 
give therglelves to be Spies, . they mult 
baſe diſpoſition, void of the feax of God or Man, and fubcil, ie 
cret, and Maſters of all Villany 3 yet there aze many limple Men, 
that for love of Mony do put theraſelves out for this uſe 3 theſe 
Men, altho they be infiructed in what they are to go about,and 


how they may carry themſelves in the fame 3 nevettheleſs, &- 


Matter, and according tO 
yaud othet Malefactors, m ney 

der the coldur of Friendſhip, 15 2 
Ga of Witchcraft, which will cert 


- and Man. | 
' But if the Gunner ſhould have occaſzon to-uſe one of theſe 
Gr his ſecret Buſineſs, he ſhould chuſe one of thoſe, who had 

been ed in ſuch buſineſs befare, and of fuch a nature, 

that though he be theeatued, and asked queſtions feeming as 
though he might have been betrayed:;z nevertheleſs he. mult 
and unalterably to his own innocency, without fear to change 
his colour, or coldneſs of heart to tremble-z bat with a merry 
countenance, dexterity in {peech, knowing ſubtily .to anſwer 


what is demanded. 
| do remember, at the Line at Leivh, when His Majeſies 
Army lay there > one day there came a pretty fubtil young 


Man from Cromwel's Army, i pretence that he = 
2 t 


ud 


vice where he pleaſcd ; pon he- took occafion- to go 
down the Line, fee all our Army, and continaed two days: 
I ſent for the young and in company | did alledg he was 
a Spy.3 he the fineſt Jokes hat could be 3 afſu- 
ring me, eas ot 6 Flite Subject than he' in the 
Army,  effeQually to the point 3 but that _—_—_ 


he went'to the y to receive his Reward ; he was a ſpri 
; Rove or. but of a ſolid and diſcreet behaviour, t a. 
I did: admize his audacity and impudence 4 this Fellow 
was fit fora 
Fr pporncydetts <> 


Pi of Edinbargh, a Soul. 
from the Enemies Works, that if 
lg HS y Snyuryr bave killed him ; but this 
Fellow came running into our Moat, . and when he was there, 

himſelf mad. and would be u 3 the Governour Dox- 
> Area tag z'fol hale- him upby a Rope 
the Wall rubbed the Skin off his 


ap para Ter he was {labbering, as it is faid 
David did before the Kin of Gath, 1 Sam. 21. but hear what 
be Od, an and ſee what he would, he anſwered nothing to that 
mide but after he had been that Day and Night in the Houſe 
jo pong the' way back to the Enemy 

help: Such are worthy to be Spics. * 

EG commmmmageney Reks coxng dfien ffi 
below « good i Spirit ; nevertheleſs 1 will ſhew you 
what Fire-Balls they uſe, and Icbe ſabtiley they uſe in the peruſing 
ror ugon rb of them: And therefore for Ex- 


amples-fake, I will here ſhew the. uſe of them, that thereby 
you may the better guard your ſelves from the treachery of 


They uſe theſe following Fire-Works, when they intend to 
burn-the Barns of Corn, . or Stere-houſes where the Corn of 
the lieth, or Powder-Magazines, in regard it is impoſſible 

to come into them, but that it is uſeful and 
they have ſome Windows or 'Slits in- the Walls, wherein they 
heave their Fire-Work, which is made in this manner.. 


\ Takeonepatof Colophony, or Rolin, two parts of quick- 
Brimſtone 


FM 


”— «a. a0 Þ - I 


ww 
Lad 
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they may be aled in the fiat mnviinch, or 
ena "women Nr Mans hand. 


—— _ 
Take 3 parts of Powder, one part of Bri | 
Art to Meal, mix them very 
them te bgne of Wal of Oreck ich a oo 
which muſt allo be _— | 
let ſome drops of Turpentine fall, 'as alſo a 
Oil, me proc then make itoPaſi with Sr rea OCCa» 
fion be you may make Balls of it. 

Bar i you il Bags with his ruff well pack'd together, and 
make thetein-a Hole, and. put a ſtopper into it 3 then dip theſe 
Bags in the following Compoſition, 

Take one part of one, let it melt; andputinto it one 
quarter part of Wax.z when that is melted, put in one part of 
Pitch, and let that melt, ' and ſtir them t 5 it from 
the fire, and mix into it one quarter-part 

Or Coat theſe Balls with th Compolſtion Tuke 3 yas of 


- Brimſtone,melt it, and put into it-one-part of W 


a half of Greaſe, one quarter-part of T and ons_ 
Vernice 3 when all is melted, ſet the ee CITY 
Fire, and put therein 3 parts of fine Powder z mix 
them well t _ tis to ou, you 
ſtopper out of the Prime-hole, and in thereof, put in 
a piece of Match 2s longor ſhort as you pleaſe, i 
would have then to do execution. The of this Match 
you are taught in pag. 172. Toſuch Actions as theſe the Match 
mult be choſen that ſmoaks not, for they uſe to lie till a certain 
time, and ſmoaking Match will diſcover them; 


Example. 
I deſire a Fire to begin within 3 hours time, therefore 1 
a long piece of Match, which I intend to uſe; and I mea 
the ro Logan exaQly 3 Flight that Match, and mark how reaudh of 


it | 


%. 


. 


170 A Light to ; 


it bums ; of an hour ; I meaſure ry Match again, by which | 
know how much is burned in-the quarters time, and 12 = 
ſo much muſt be the meaſure of Match for the time 
it muſt be laid Serpent-like about the Ball, that the parts touch 
not one another, neither the Bag, as the Figure in heCopyer- 
Peece, N* 7. 

There are ſome may make uſe. of the Fire-Arrow, which 
may be made ſundry ways » {ome make them thus, 

ake Powder 5 part, 2 parts Brimſtone, and 1 part Salt- 

peter, each- well "pounded to Meal, and fearced ; mix theſe 
three Materials together, moiſien them either with Brandy or 
Linſced-Qil, | "then melt Roſin, and pourit into Water, 
which makes i vezirc it, and take one of 
G_— mer:lngredientsz then pound them 
well'till they arc fit to make Balls of ; then may 
you _ oft oe! ition, and lay. about an Arrow-Head, 
and wrap it about with Fuſtian or Canvas, and (eiz it about the 
ſhank of the Arrow-Hiead 3 this Arrow-Head foarmed, you coat 
it as other Fire-Warks 3. then make a Priming-hole towards the 
paint of the-Arrow 3 flopit, and when you make uſe of it, fire 
and ſhoot it where you deſire ; As the Figure in the Copper- 
Piece, :N'* 5. 


Here fibons Conpuſione for Fire-Works for Storm, 
deuers manner of ways. 


7, Take Powder. 4 #6, Salt-peter 3 tb, Brimflone 1 2 i, 
Roſin 14 t theſe being all well beat and mixed rogether, 
and moiſined with Ligſced-Oil.  'Fhis.is a good Compotition 
for Fire-Balls, and burns in the Watez. 


To maks F ire-Balls ta burn on the W ater. 


2. Take Powder 15 i, Salt- + 16, Brimfione 4 t, 
Rofm 2 ih ; moiſined-with Li il 

3. Take Powder 10 th, Salt- -peter 8 16, Brimſtone 2 #, 
Rotin 1 ſþ 3 moiſfined with Linſeed-O!]. 


| '4« Take Powder 4 th. Salt-peter 6 #5, Brimſtone 2 th. Ro- 
ſox x 165 :moiſtned with Linſkeed-Oi): 


5.. Take Salt-peter $ th; Briraftone 8 i, Coal r ' #, An- 
Umony 


you may ule it to what you ple ale, 


timony 1, Amber 136, Camphize2 i, Turpentine 1 i6, 
Rofin 1 3b; all beat ſmall and moilined with Linſced-Ou. 
Aaarber for Weeer-Bals. -- 

6. Take Powder g th, Salt-peter 7.16, Kvianlione 3 thy &y 
Tanners Lee 1 i ; moiſtned with Linſced-Ot) 

T; Take Powder 3 th» Salt peter 2 i, Brimaſtone 1 it, Co- 
lophony 1 4 th, Amber 1 I ; moiſtned with Linſeed-Oil. 

8. Take Powder 6 tb;Salt-pet er 6 }þ, Brimſjone 4 16, Co- 
lophony 3 t 3 all ſmall beaten, y— moilined with Linſfeed-Oil, 

9. Take Powder 1 i, - Salt-peter 1 , Brimltone 2 i ; 
— with —_—_ » 

10. Take Powder 2 I, Salt-peter 1 Ecicaltane 2 ; 
moiſtned with pra” - _ 

11. Take Powder 2th, Salt-peter 2 bd, Bricnfiowe' 2 ub. 
all beat ſmall, and moiſined with, Lg + Theks Balls 
may be uſed to Fire- Works and Fire-Balls 

12, Take Powder 16, Salc-peter tb, "1. "LG 
Tanners Lee 1 16, good Bcim(ione I $ Salt 1.165 . theſe all 
beat ſmall and mixed together, moiſtned with Linked-Oi. 


To make. a long burning Compoſition for Fire-Baly 


12. Take Powder 10 t, Salt-peter 4 #5, Brimflone 6 #, 
Filings of Steel 4 th, Sawduſt 4 I& 3 and after you have moilt- 
ned the Compoſition, mix the Filings of Steel and Sawduſt 
amongſt it; then make Balls of this Compoſition, and tic 
them as other Balls. 

Another that is ſofter. 

14. Take Salt-peter 5-16, Brimſtone 2. 6, Coals 1 t, Saw-" 
duſt 1 mixed amongtt it. 

15. Take $alt-peter 2 i6, Brimfione 1 1 |, Powder 1 t 
theſe being beat ſmall and-mmxed. tOgecher 3 \ ek>T urpentiney 
melt it, and moiſten theſe Ingredients in its \ 

Another Compoſurion 7 F 0 VOne,. OW « 

be! BYE 

ky Take Salt 8 i, Brimtowe 3 is, Coul 6; 3:94 
I 

I7. Take $2lt- -peter 2 i6, Mk 2 ib, _— 1:55 
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A. Light to 
”Y Powder. Pot, Md Hh Po, —- 
Fake fine Po "mice with ſhave Belrntone Sniif tears, 
pet therein fone Afſs Far5ds, ſome picces of womens and 
be is heaved in a Ship's Round-Houle, © F\ 
Caftle, orbety Dicks, vill mahea kurfullink and (oak. 
+ To melt March tht Jul or ſiveak, 
_ « Take utes Por, and put therein clean red Sand 
: til itbe a coil therein Match,ſo that no part thereof touch 
other 3 then cover-it well with the foreſaid Sand, and coil Match 
IE re ho p Jr rill the Pot be full; 
which « to put the Cover orf the Pot, and: Jute it 
| tore forth-of it 3 put this-Pot into a'Sin- 
val-Fire; and cover -it all overz let the 'Pot ſtand 
nguiſh of it ſelf; . then take it out, thake 
finitely have added, but being ſrainsd, do con 
25 yet to the Art.of Gunnery t 


=. NO END. 


& ADFTERTISEMENT. 
| TT Cherry-G arden- airs, © on Retherbitb-Wall, are Tavght 
T. .. Hrithmezick, rele Algebra, T {reg Nas. 
Arioeny, Surveying, 

Dp the the Uſe of Clabes, Fovietien of the Sphere 


of the Mathema ticks, 
| 7 By James Atkinſon. 


